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1.0 Executive Summary 

Hydrocarbon-impacted soil and 
groundwater caused by historic releases at 
the Monument Booster Gas Compressor 
Station (formerly Hobbs Compressor 
Station No. 2) in Lea County, New Mexico 
were caused by past operations of Enron 
Gas and Oil Company (Enron). Prelimi
nary subsurface investigations performed 
by Geoscience Consultants, Ltd. (GCL) in 
February 1994 and Daniel B. Stephens and 
Associates (DBS&A) in May 1994 verified 
the impact from one underground storage 
tank (UST) and one aboveground storage 
tank (AST) on site. The subsurface investi
gation described in this report included the 
installation of four additional monitoring 
wells (MW-ID, MW-3, MW-4, and MW-5) 
and one soil boring (SB-7) to define the 
areal and vertical extent of hydrocarbon-
impacted groundwater conditions in order 
to develop a suitable remedial response. 

Based on the analytical results 
obtained during this subsurface investiga
tion and previous investigations conducted 
by DBS&A and GCL, the soil with hydro
carbon concentrations above the New 
Mexico Oil Conservation Division (OCD) 
recommended action level of 50 parts per 
million (ppm) benzene, toluene, 
ethylbenzene, and xylenes (BTEX) and 100 
ppm total petroleum hydrocarbons (TPH) 
does not extend beyond an approximate 
radius of 120 feet around the former AST 
and UST. 

The presence of 2.52 feet of free 
product (crude oil) in MW-1 appears to 
extend an estimated 50 to 100 feet 
downgradient (southeast) of the former 
AST location. The areal extent of hydro
carbon-impacted groundwater has been 
estimated as covering a triangular-shaped 
area that covers most of the southern half 

of the facility (approximately 5 acres), 
however, hydrocarbon-impacted ground
water is not likely to have migrated 
beyond the north, east, and south bound
aries of the facility. Due to the elevated 
benzene levels (0.265 mg/L) in MW-5, we 
cannot conclude whether the groundwater 
is impacted beyond the west or southwest
ern property boundaries. Installation of an 
additional monitoring well in this area is 
recommended. Based on the analytical 
results for monitoring well MW-ID and 
the presence of a low permeable red clay 
layer at the bottom of the aquifer, the 
vertical extent of hydrocarbon-impacted 
groundwater does not extend beyond 
approximately 24 to 34 feet below the 
ground surface. 

The inorganic chemical analyses 
indicate that water samples from several 
monitoring wells exceed the New Mexico 
Water Quality Control Commission 
(WQCC) standards for various constitu
ents, including aluminum, boron, chlo
ride, fluoride, iron, manganese, and/or 
total dissolved solids. These elevated 
constituents could represent natural 
conditions and/or off-site sources and are 
not believed to be contributed from on-site 
operations. 

Based upon the calculation of the 
average linear velocity of groundwater 
flow (365 to 730 feet/year), the age of the 
release (1970s to 1980s), and the docu
mented extent of hydrocarbon impact, 
GCL concludes that natural processes 
(intrinsic bioremediation, adsorption, and 
volatilization) are effectively limiting the 
migration of dissolved-phase hydrocar
bons but removal of the free product 
(crude oil) is necessary to effectively 
eliminate the source of hydrocarbons in the 
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subsurface media. While intrinsic 
bioremediation is clearly occurring and the 
rate at which this hydrocarbon removal 
process appears to be sufficient to contain 

the plume, additional data wi l l be required 
over time to evaluate its effectiveness for in 
situ remediation. 
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Lea County, New Mexico 

2.0 Introduction 

Prior to GPM Gas Corporation's 
(GPM) acquisition of the Monument 
Booster Gas Compressor Station (formerly 
Hobbs Gas Compressor Station No. 2) in 
December 1994, the facility was owned and 
operated by Enron or its subsidiaries since 
approximately 1971. Hydrocarbon-
impacted soil and groundwater caused by 
the historic releases at this site was previ
ously identified during preliminary 
subsurface investigations performed by 
GCL in February 1994 and DBS&A in May 
1994. The earlier investigations were 
conducted during the due diligence 
activities prior to the property transfer to 
establish a baseline assessment of the 
subsurface conditions with respect to past 
operations by Enron. 

The purpose of the subsurface soil 
and groundwater investigation described 
in this report is to define the horizontal 
and vertical extent of hydrocarbon-
impacted groundwater conditions at the 
Monument Booster Gas Compressor 
Station in order to develop a suitable 
remedial response. The subsurface investi
gation was performed in accordance with 
the work plan submitted by GPM to the 
OCD on February 23,1995, and as ap
proved by Mr. William Olson of the OCD 
in his letter to GPM dated Apri l 5,1995. 
GCL initiated the subsurface investigation 
at the Monument Booster Gas Compressor 
Station on May 8,1995. 

2.1 Site Description 

The Monument Booster Gas Com
pressor Station is located in the NW1/4 
NW1/4 NE1/4 of section 33 township 19 
south, range 37 east in Lea County, New 
Mexico. The site is located approximately 
one half mile east of Monument, New 
Mexico. According to the Monument 

South, N M USGS 7.5-minute quadrangle 
map and survey data, the elevation of the 
site is approximately 3,590 feet above sea 
level. 

The Monument Booster Gas Com
pressor Station covers approximately 10.75 
acres within a rectangular tract of land that 
measures roughly 600 feet by 800 feet. The 
western half of the facility (approximately 
5.75 acres), which contains all of the gas 
production equipment, is secured by a 
chain-link fence and locked gate as de
picted in Figure 1. The eastern half of the 
facility, approximately 5 acres of pasture 
land, is not fenced. The facility is well-
maintained and undergoing numerous 
improvements to make the facility more 
automated and less prone to the hydrocar
bon releases that occurred under the 
manually controlled operations during 
Enron's ownership. This investigation is 
focused on the former hydrocarbon release 
sources identified in previous reports as 
described below: 

• One former pipeline liquids AST 
located near the east central 
portion of the facility. The AST, 
which lacked secondary 
containment and had no automatic 
emergency overflow shutoff 
devices, appears to be the major 
source of hydrocarbon releases 
identified on site. In 1992, this 
AST was moved to a concrete 
secondary containment area 
located approximately 120 feet 
south-southwest of its former 
location. According to the GPM 
superintendent of the facility, the 
AST was used to contain crude oil 
that accumulates as a low volume 
byproduct of the natural gas and 
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natural gas liquids production in 
the area. Approximately 35 cubic 
yards of hydrocarbon-impacted 
soils were excavated beneath the 
former AST location in May 1994. 
An unknown amount of soils were 
over-excavated from this area in 
July 1992 during the UST closure 
operations. 

• Two used oil USTs were located 
approximately 100 feet north of the 
AST. The USTs contained used 
lubrication oil generated from the 
gas compressor engines at the 
facility. The two USTs were 
removed in September 1992 under 
New Mexico Environment 
Department (NMED) oversight. 
Approximately 322 cubic yards of 
hydrocarbon-impacted soils were 
removed during over-excavation 
operations of the former UST tank 
holds in May 1994. 

• One used oil UST located adjacent 
to the north side of the former AST 
location. The UST contained used 
lubrication oil generated from the 
gas compressor engines at the 
facility. The UST was removed in 
September 1992 under NMED 
oversight. An unknown volume of 
hydrocarbon-impacted soils was 
excavated from this former UST 
along with those excavated 
beneath the adjacent AST in July 
1992 during the UST closure 
operations. 

The surrounding area is primarily 
used for cattle grazing and oil and gas 
production operations. The nearest 
residential dwelling is located approxi

mately one quarter mile west of the site. 
According to information provided by Mr. 
Ken Fresquez of the New Mexico State 
Engineer Office, there are three registered 
water wells located within one half mile of 
the site. One well is registered for the 
Monument Booster Gas Compressor 
Station and was permitted to Northern 
Natural Gas on April 16,1971. The well 
was permitted for use for the condensing 
and cooling system. According to the 
GPM superintendent, the well is no longer 
in use, as water for the compressor station 
is supplied by municipal water supply in 
Monument. The nearest off-site registered 
water well is located approximately one 
half mile west of the site, and was permit
ted to Mr. Darel Taylor on June 6,1985 for 
domestic water supply purposes. The 
third registered well is located approxi
mately one half mile south of the Monu
ment Booster Gas Compressor Station. 
This well was permitted to Ms. Annie 
Schwertfeger on October 27,1948, and is 
currently not in use. A list of the permitted 
water wells is provided in Appendix A. 
Based on the results of this investigation 
and previous investigations, these water 
wells are not likely to be adversely im
pacted from petroleum hydrocarbon 
releases from the site. 

2.2 Regulatory Considerations 

Environmental issues of concern to 
the Monument Booster Gas Compressor 
Station are under the jurisdiction of the 
OCD. Generally, releases of unrefined 
hydrocarbons to the soil and/or ground
water are subject to OCD guidelines as 
published in the document titled "Guide
lines for the Remediation of Leaks, Spills 
and Releases" (August 13,1993). These 
guidelines recommend soil remediation 
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action levels based on certain ranking 
criteria. Based on the OCD guidelines for 
Category I sites (ranking score > 19 points), 
the soil remediation action levels for 
benzene, BTEX, and TPH are 10 ppm, 50 
ppm, and 100 ppm, respectively. Ground
water remediation action levels are com
pared to the WQCC standards as pub
lished in Section 3-103. The WQCC 
groundwater standards are listed with the 
analytical results in Section 4.0. 

Pending OCD notification and 
approval, "procedures may deviate from 
the guidelines if it can be shown that the 
proposed procedure wi l l either remediate, 
remove, isolate, or control contaminants in 
such a manner that fresh waters, public 
health and the environment wi l l not be 
impacted. Specific constituents and/or 
requirements for soil and groundwater 
analysis and/or remediation may vary 
depending on site-specific conditions" 
(OCD, August 1993, page 1). 

2.3 Regional Hydrogeology 

According to published information 
(Nicholson and Clebsch, 1961 and Barnes, 
1976), the Monument Booster Gas Com
pressor Station is underlain by Quaternary 
colluvial deposits composed of sand, silt, 
and gravel deposited by slopewash, and 
talus from the Ogallala Formation. The 
colluvial deposits are often calichified 
(indurated with cemented calcium carbon
ate) with caliche layers from 1 to 20 feet 
thick. The lithology of the colluvial 
deposits is very similar to that of the 
Ogallala since the Ogallala is the source of 
the re-deposited colluvial sediments. The 
nearest outcropping of the Ogallala 
Formation occurs approximately one mile 
north of Monument along what is known 

as the Llano Estacado (caprock). The 
thickness of the colluvium deposits and 
Ogallala Formation varies locally as a 
result of significant paleo-topography at 
the top of the underlying Triassic Dockum 
Group. Since Cretaceous Age rocks in the 
region have been removed by pre-Tertiary 
erosion, the colluvial deposits and Ogallala 
Formation rest unconformably on the 
Triassic Dockum Group. Consequently, 
the top of the Dockum Group varies from 
approximately 14 to 34 feet below ground 
surface across the site. The uppermost unit 
of the Dockum Group is the Chinle Forma
tion which primarily consists of micaceous 
red clay and shale but also contains thin 
interbeds of fine-grained sandstone and 
siltstone. The red clays and shale of the 
Chinle Formation act as an aquitard 
beneath the waterbearing colluvial depos
its and therefore limit the amount of 
recharge to the underlying Dockum 
Group. The thickness of the Dockum 
Group is estimated at approximately 300 
feet in the site area although its thickness 
in southern Lea County varies from 0 to 
1,270 feet thick (Nicholson and Clebsch, 
1961). A geologic map is provided in 
GCL's previous report, "Evaluation of 
Groundwater Contamination at the Hobbs 
Gas Plant and Hobbs Gas Compressor 
Station No. 2". 

Potable groundwater used in south
ern Lea County is derived primarily from 
the Ogallala Formation (including the 
colluvial deposits) and the Quaternary 
alluvium. Lower yields have also been 
provided by waterbearing zones within the 
Triassic Dockum Group in a few scattered 
areas within southern Lea County. No 
potable water is known to be derived 
below the Triassic Dockum Group. Water 
from the Ogallala and alluvium aquifers in 
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southern Lea County is used for irrigation, 
stock, domestic, industrial, and public 
supply purposes. 

The regional gradient of the Ogallala 
aquifer in the site area generally flows 
toward the southeast. Based on data 
provided by the State Engineer Office, the 
hydraulic gradient varies from approxi
mately 0.002 to 0.1 feet/feet. Recharge to 
the Ogallala aquifer occurs primarily by 
infiltration of precipitation at a slow rate 

(typically one quarter to one half inch of 
water per year) due to the characteristi
cally arid climate of southern Lea County 
(Nicholson and Clebsch, 1961). Hydraulic 
conductivity values are estimated between 
26 and 50 feet per day and specific yields 
of 0.23 for the Ogallala aquifer near the site 
area based on limited published informa
tion (McAda, 1984); aquifer testing (pump 
test, slug test, etc.) would be necessary to 
determine actual values on site. 
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3.0 Methods of Investigation 

3.1 Soil Boring and Monitoring Well 
Locations 

The objective of the placement of the 
soil borings and monitoring wells during 
this investigation was to determine the 
vertical and areal extent of hydrocarbon-
impacted groundwater. Monitoring well 
locations are depicted on the site map 
(Figure 1). Monitoring well MW-1 is 
located at the suspected source area 
(former pipeline liquids AST and used oil 
UST location). Monitoring well MW-2 is 
located in the upgradient (northwest) 
direction of the source area. Monitoring 
wells MW-1 and MW-2 were installed by 
GCL in February 1994. During this investi
gation, MW-ID was placed immediately 
adjacent (approximately 8 feet north) to 
MW-1 to vertically define the groundwater 
conditions in the source area. The con
struction method utilized for MW-ID also 
allows its potential usage as an air 
sparging well for remedial purposes if later 
deemed appropriate. Monitoring well 
MW-3 was placed approximately 500 feet 
southeast of the source area to delineate 
the downgradient extent of the hydrocar
bon-impacted groundwater. MW-4 was 
placed near the southeast corner of the 
fenced portion of the site as requested by 
the OCD for additional downgradient 
delineation. Monitoring well MW-5 was 
located approximately 200 feet southwest 
of the source area for cross-gradient 
delineation. Another cross-gradient 
monitoring well (location of soil boring SB-
7) was intended to be placed approxi
mately 300 feet east-northeast of the source 
area, however, no groundwater was 
encountered during soil sampling opera
tions at this location, therefore, the bore
hole was terminated at 42 feet The 
installation of a monitoring well at this 

location was determined unnecessary since 
the presence of a subsurface groundwater 
barrier (Triassic Dockum Group) com
posed of red clay was encountered at a 
shallow depth (14 feet) and extended well 
below (beyond 42 feet) the anticipated 
depth of groundwater which averages 
approximately 23 feet across the site. 

3.2 Soil Sampling Procedures 

Drilling and sampling operations 
were conducted by Diversified Water 
Wells of Abilene, Texas, using an air-rotary 
drilling rig. After drilling to the proper 
depth, soil samples were collected with a 
split-spoon sampling tool at 5-foot inter
vals. Each soil sample was field-screened 
(headspace analysis) using a Thermal 
Scientific Model 580D organic vapor meter 
(OVM) equipped with a 10.6 eV photoion-
ization detector (PID). Prior to use, the 
instrument was calibrated with 100 ppm 
isobutylene, which is directly proportional 
to benzene with respect to relative concen
trations detected. Field PID measurements 
were used to determine the presence of 
actionable soils (PID reading greater than 
100 ppm) as defined in the OCD "Guide
lines for Remediation of Leaks, Spills and 
Releases" (August 13,1993). The soil 
sample that registered the highest PID 
reading and/or samples with PID readings 
above 100 ppm and the sample immedi
ately above the groundwater table were 
submitted to Trace Analysis, Inc. of 
Lubbock, Texas, to be analyzed for TPH 
using Environmental Protection Agency 
(EPA) Method 8015 (gas and diesel range) 
and BTEX using EPA Method 8020. Soil 
samples were placed in 125-rnilliliter (4-
ounce) glass jars with teflon-lined lids 
sealed with quality assurance/quality 
control (QA/QC) seals, and preserved at 
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4°C with zero headspace according to EPA 
requirements (EPA 600/4-82-029). A 
chain-of-custody (COC) form documenting 
sample identification numbers, collection 
times, and delivery times to the laboratory 
was completed for each set of samples. 

3.3 Monitoring Weli Construction 
Procedures 

The monitoring wells were con
structed of 4-inch diameter schedule 40 
PVC well casing and 0.01-inch slotted 
screen, with the exception of MW-ID, 
which was constructed of 2-inch diameter 
well casing and screen. The 15 feet of well 
screen for the 4-inch diameter monitoring 
wells was placed approximately 10 feet 
below the water table leaving approxi
mately 5 feet of well screen above the 
water table. In the 2-inch monitoring well, 
the 2.5 feet of well screen was placed at the 
bottom of the well to screen only the 
bottom-most portion of the aquifer. The 
screened portion of each monitoring well 
was surrounded with a filterpack that was 
capped with a bentonite seal. The bento
nite seal for the 4-inch diameter monitor
ing wells varied from approximately 2 to 4 
feet thick. The bentonite seal for the 2-inch 
diameter monitoring well was approxi
mately 14 feet thick. The remaining 
annular space for each monitoring well 
was sealed using a grout composed of 
Portland cement with a 5 percent bentonite 
mixture, emplaced from the top of the 
bentonite plug to ground surface. A 4-foot 
by 4-foot concrete pad was constructed at 
the surface and the top of casing protected 
with a locked steel well cover. The moni
toring well construction diagrams are 
provided in Appendix B. 

3.4 Groundwater Sampling 
Procedures 

Each newly installed monitoring well 
was developed using a decontaminated 
submersible pump, with the exception of 
the 2-inch monitoring well (MW-ID), 
which was hand bailed to reduce the 
amount of fine sediments and improve 
well yield performance. Immediately prior 
to collecting groundwater samples, each of 
the on-site monitoring wells was purged of 
a minimum of three well volumes of 
development water using a decontami
nated 2-inch diameter submersible pump. 
An approximate total of 250 gallons was 
developed and purged from the on-site 
monitoring wells. Field parameters, 
including pH, conductivity, and tempera
ture, were measured with a Hydac Model 
910 meter. Groundwater samples were 
obtained after field parameters stabilized 
during purging operations. The pumping 
rate of the submersible sampling pump 
was reduced to below 300 milliliters per 
minute for samples being obtained for 
volatile organic analysis to minimize the 
volatilization of organic constituents 
during sampling operations. The water 
samples were transferred into air-tight, 
septum-sealed 40-milliliter glass VOA 
sample vials with zero headspace for 
analysis of total BTEX, and 1-liter glass jars 
for analysis of polynuclear aromatic 
hydrocarbon (PAH), total metals, and 
major cations and anions analyses in 
accordance with EPA protocol (EPA 600/2-
82-029) using EPA-approved methods 
(SW-846). The water samples were placed 
in an ice-filled cooler immediately after 
collection and transported to Trace Analy
sis, Inc. in Lubbock, Texas. 
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Additional groundwater samples 
were collected from monitoring wells MW-
ID, MW-2, and MW-5 and sent to Trace 
Analysis, Inc. for analysis of total aerobic 
heterotrophic plate count and total hydro
carbon utilizing bacteria in order to assess 

the potential intrinsic bioremedial activity 
currently taking place. For each set of 
samples, COC forms documenting sample 
identification numbers, collection times, 
and delivery times to the laboratory were 
completed. 
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4.0 Results 

4.1 Local Geology 

The lithology of the subsurface soils 
in monitoring wells MW-ID, MW-3, MW-
4, and MW-5 were similar to those de
scribed during the previous investigations 
(MW-1, MW-2, and SB-1 through SB-6). 
The subsurface soils generally consist of an 
upper unsaturated sandy zone 14 to 22 feet 
thick (colluvial deposits/Ogallala Forma
tion). This unit was commonly calichified 
(indurated with cemented calcium carbon
ate) and moderately fractured (weathered). 
Beneath this unit, a saturated fine-grained 
sand was observed (approximately 8 to 12 
feet thick). The saturated sand unit was 
underlain by a red clay (Upper Dockum 
Group). The lithology of the subsurface 
soils in boring SB-7, however, differed 
significantly from all other borings on site 
in that there was no saturated fine-grained 
sand zone encountered because the red 
clay was encountered at a depth shallower 
(14 feet) than where the on-site groundwa
ter had been observed (approximately 23 
feet). The red clay continued to the bottom 
of this boring (42 feet) indicating that it 
acts as a groundwater barrier at this 
portion of the site. Based on its lithology 
and the absence of groundwater, boring 
SB-7 was not completed as a monitoring 
well and effectively delineates the eastern 
extent of the hydrocarbon-impacted 
groundwater on site. Geologic cross 
sections developed from the lithologic 
descriptions are included in Figures 2 and 
3, and depict the uneven red clay surface 
beneath the site. A more detailed descrip
tion of the subsurface soils is provided on 
the lithologic logs in Appendix B. 

PID readings varied from less than 1 
ppm in various intervals from each of the 
soil borings to 490 ppm in monitoring well 

MW-ID. Only two sampled intervals 
exceeded the OCD recommended action 
level of 100 ppm. These were the 22 to 23-
foot interval of MW-ID (490 ppm) and the 
24- to 25-foot interval of MW-5 (425 ppm). 
A complete listing of PID readings is 
included in the lithologic logs in Appendix 
B. 

4.2 Soil Sample Analytical Results 

Based on a Category I ranking for the 
site (> 19 points), only one sample ex
ceeded the OCD recommended action level 
of 50 ppm for BTEX (the 22- to 23-foot 
sample interval of MW-ID). Two sample 
intervals exceeded the OCD recommended 
action level of 100 ppm for TPH (the 22- to 
23-foot interval of MW-ID and the 24- to 
25- foot interval of MW-5). Hydrocarbon-
impacted soils were not observed in 
borings SB-7, MW-3, and MW-4, and PID 
measurements in these borings were less 
than 1 ppm throughout. Soil sample 
analytical results are summarized in 
Table 1. Laboratory analytical reports and 
the COC documentation is provided in 
Appendix C. 

Based on the soil sample analytical 
results from this investigation and the 
headspace measurements taken from 
previous investigations by GCL and 
DBS&A, the hydrocarbon-impacted soil 
concentrations above the OCD recom
mended action levels for BTEX (50 ppm) 
and/or TPH (100 ppm) are estimated to be 
limited within a 120-foot radius of the 
former AST. Some hydrocarbon-impacted 
soils above the OCD recommended action 
levels extend beyond the near vicinity of 
the source areas (the 24-to 25-foot interval 
of MW-5, for example), however, these 
soils are limited to a thin zone immediately 
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Table 1 
Summary of Soil Sample Analytical Results for BTEX and TPH 

Monument Booster Station 

Monitoring 
Well/Boring No. Date 

Sample 
Interval 

PID 
Reading 
(ppm) 

Benzene 
(mg/kg) 

Toluene 
(mg/kg) 

Ethyl
benzene 
(mg/kg) 

Xylenes 
(mg/kg) 

Total 
BTEX 

(mg/kg) 
TPH* 

(mg/kg) 
TPH* 

(mg/kg) 

MW-ID 05-09-95 10-10.5 15 <0.01 0.018 <0.01 <0.01 0.018 < 10 < 20 MW-ID 05-09-95 

22-23 490 2.6 < 1 28 58 89 3,194 2,452 

MW-ID 
(Duplicate) 

05-09-95 22-23 490 <0.2 <0.2 18 62 80 6.360 5,372 

MW-3 05-08-95 20-21 < 1 <0.01 0.016 <0.01 <0.01 0.016 < 10 23 

MW-4 05-08-95 22-22.5 < 1 <0.01 <0.01 <0.01 <0.01 <0.01 < 10 < 20 

MW-5 05-09-95 24-25 425 0.66 2.7 9.5 26 39 1374 1,968 

SB-7 05-08-95 15-16 < 1 <0.01 0.024 0.011 0.031 0.066 < 10 < 20 SB-7 05-08-95 

40-42 < 1 <0.01 0.013 <0.01 0.026 0.039 < 10 < 20 

Analyses performed by Trace Analysis, Inc. of Lubbock, Texas. 
BTEX indicates benzene, toluene, ethylbenzene, and xylenes and analyzed using EPA Method 8020. BTEX values rounded to two significant figures. 
TPH8 indicates total petroleum hydrocarbons (gas range) and analyzed using EPA Method 8015 (purge method). 
TPHd indicates total petroleum hydrocarbons (diesel range) and analyzed using EPA Method 8015 (extraction method). 
Values shaded indicate concentrations exceed remediation action levels as specified by the NMOCD in Guidelines For Remediation of Leaks, Soills and Releases 

(August 13, 1993) for sites with a NMOCD ranking score greater than 19 points. 
SB-7 is a designated soil boring which was not converted into a monitoring well because groundwater was not encountered at its location. 
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above the groundwater table and have 
likely adsorbed hydrocarbons that have 
migrated downgradient from the source 
area along the groundwater pathway. Off-
site impact to subsurface soils is not 
probable. 

4.3 Groundwater Gradient 

The monitoring wells and soil boring 
locations were surveyed by John W. West 
Engineering of Hobbs, New Mexico using 
the existing grid system of the facility. 
Ground surface elevations and top-of-well 
casing elevations were determined within 
0.01 feet relative to mean sea level. The 
survey plats prepared by John W. West 
Engineering Company are provided in 
Appendix D. The on-site monitoring wells 
were gauged on May 15,1995 to determine 
the groundwater elevation, direction of 
groundwater flow, and the presence of free 
product (crude oil). Depth to groundwater 
varied from approximately 19 to 26 feet 
below ground surface across the site. 
Groundwater elevations are summarized 
in Table 2. Free product (crude oil) was 
encountered in monitoring well MW-1 
with a measured thickness of 2.52 feet. A 
potentiometric surface map that depicts 
the elevation of the potentiometric surface 
(groundwater table) and direction of 
groundwater flow is illustrated in Figure 4. 

The apparent direction of groundwa
ter flow is toward the southeast with a 
hydraulic gradient of approximately 0.01 
feet/feet. Assuming a hydraulic conduc
tivity of 26 to 50 feet/day (McAda, 1984) 
and an estimated effective porosity of 0.25, 
the average linear velocity of groundwater 
flow on site varies from approximately 365 
to 730 feet/year based on the version of the 
Darcy equation presented below: 

avg 
: k x i 

where, 
vavg

 = a v e r a g e linear velocity 
k = hydraulic conductivity 
i = hydraulic gradient 
p e = effective porosity 

vavg =
 k x i = 26 feet/day x 0.01 feet/feet 

PE 0.25 

= 1 foot/day = 365 feet/year 

v a v = k x i =50 feet/day x 0.01 feet/feet 
PE 0.25 

= 2 feet/day = 730 feet/year 

4.4 Groundwater Sample Analytical 
Results 

The analytical results from the May 
16,1995, groundwater sampling event are 
summarized in Tables 3 through 7. The 
WQCC standard is also presented in each 
table for comparison. Those constituents 
that recorded concentrations above the 
WQCC standards are highlighted in 
boldface type. The laboratory analytical 
reports and the COC documentation for 
the groundwater sampling operations are 
provided in Appendix C. 

4.4.1 Hydrocarbon Analytical 
Results 

The only hydrocarbon concentrations 
above WQCC standards occurred in 
monitoring wells MW-ID and MW-5. 
MW-1 was not analyzed for hydrocarbon 
compounds due to the presence of free 
product (crude oil). The analytical results 
for MW-ID and MW-5 indicate benzene 
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Table 2 
Summary of Groundwater Elevations 

Monument Booster Station 

Well Date 

Relative Ground 
Surface 

Elevations 
(feet)* 

Relative Top 
of Casing 
Elevation 

(feet)* 

Depth to 
Groundwater 
Below Top of 
Casing (feet) 

Corrected 
Relative 

Groundwater 
Elevation 
(feet)** 

Phase-Separated 
Hydrocarbon 

Thickness 
(feet) 

MW-1 05-16-95 3588.85 3591.15 28.05 3565.17 2.52 

MW-ID 05-16-95 3589.06 3591.31 26.04 3565.27 0.00 

MW-2 05-16-95 3594.13 3596.30 29.28 3567.02 0.00 

MW-3 05-16-95 3581.46 3583.86 22.72 3561.14 0.00 

MW-4 05-16-95 3586.10 3588.77 26.45 3562.32 0.00 

MW-5 05-16-95 3589.62 3592.16 28.10 3564.06 0.00 

* Elevations surveyed by John W. West Engineering Company of Hobbs, New Mexico. The monitor well casings were marked on the north side to provide consistent reference 
points for future gauging operations. 
** Correction Equation for Phase-Separated Hydrocarbons: Corrected Relative Groundwater Elevation = Top of Casing Elevation - [Depth to Groundwater Below Top of 
Casing - (SG) (PSH Thickness)] 
Specific Gravity (SG) = 0.82 for crude oil. 
PSH indicates phase separated hydrocarbons (crude oil). 
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Table 3 
Summary of Groundwater Analytical Results for Aromatic Volatile Organic Compounds 

Monument Booster Station 
Sampling Operations Conducted on May 16, 1995 

Constituent 

Monitoring Well Numbers NMWQCC 
Standards 

(mg/L) Constituent MW-ID 
(mg/L) 

MW-2 
(mg/L) 

MW-3 
(mg/L) 

MW-4 
(mg/L) 

MW-5 
(mg/L) 

NMWQCC 
Standards 

(mg/L) 

Benzene 00)8 <0.001 <0.001 O.001 0 265 0.010 

Toluene 0.006 <0.001 <0.001 <0.001 0.009 0.75 

Ethylbenzene 0.015 <0.001 <0.001 <0.001 0.261 0.75 

Xylenes (Total) 0.016 <0.001 <0.001 O.001 0.050 0.62 

Analyses performed by Trace Analysis, Inc. using EPA Method 8240. 
New Mexico Water Quality Control Commission (NMWQCC) Standards are listed as specified in Regulation 3-103. 
Values shaded indicate concentrations exceed NMWQCC groundwater standards. 
Monitoring well MW-1 was not measured for aromatic volatile organic compounds (due to presence of free phase floating product). 

Table 4 
Summary of Groundwater Analytical Results for Polynuclear Aromatic Hydrocarbons 

Monument Booster Station 
Sampling Operations Conducted on May 16, 1995 

Constituent 

Monitoring Well Numbers NMWQCC 
Standards 

(mg/L) Constituent MW-ID 
(mg/L) 

MW-2 
(mg/L) 

MW-3 
(mg/L) 

MW-4 
(mg/L) 

MW-5 
(mg/L) 

NMWQCC 
Standards 

(mg/L) 

Naphthalene <0.0004 <0.0004 <0.0004 O.0004 O.0004 

0.03 Total monomethylnaphthalenes <0.001 <0.001 <0.001 <0.001 O.001 0.03 

Benzo(a)pyrene <0.0004 O.0004 <0.0004 O.0004 O.0004 0.0007 

Analyses performed by Trace Analysis, Inc. using EPA Method 8270. 
New Mexico Water Quality Control Commission (NMWQCC) Standards are listed as specified in Regulation 3-103. 
Monitoring well MW-1 was not measured for polynuclear aromatic hydrocarbons(due to presence of free phase floating product). 



Table 5 
Summary of Groundwater Analytical Results for Halogenated Volatile Organic Compounds 

Monument Booster Station 
Sampling Operations Conducted on May 16, 1995 

Constituent 

Monitoring Well Numers NMWQCC 
Standards 

(mg/L) Constituent MW-ID 
(mg/L) 

MW-2 
(mg/L) 

MW-3 
(mg/L) 

MW-4 
(mg/L) 

MW-5 
(mg/L) 

NMWQCC 
Standards 

(mg/L) 

Carbon Tetrachloride <0.001 <0.001 0.001 O.OOl O.OOl 0.01 

Chloroform <0.001 <0.001 0.001 O.OOl O.OOl 0.1 

1,1 -Dichloroethane O.001 <0.001 0.001 O.OOl O.OOl 0.025 

1,2-Dichloroethane <0.001 <0.001 O.OOl O.OOl O.OOl 0.01 

1,1-Dichloroethylene <0.001 <0.001 0.001 O.OOl O.OOl 0.005 

Methylene chloride O.005 <0.005 O.005 O.005 O.005 0.1 

1,1,2,2-Tetrachloroethane <0.001 O.OOl O.OOl O.OOl O.OOl 0.01 

1,1,2,2-Tetrachloroethylene <0.001 O.001 O.OOl O.OOl O.OOl 0.02 

1,1,1 -Trichloroethane <0.00T 0.001 O.OOl O.OOl O.OOl 0.06 

1,1,2-Trichloroethane <0.0OT 0.001 O.OOl O.OOl O.OOl 0.01 

1,1,2-Trichloroethylene <0.001 0.001 O.OOl O.OOl O.OOl 0.1 

Vinyl chloride <0.001 0.001 O.OOl O.OOl O.OOl 0.0001* 

Analyses performed by Trace Analysis, Inc. using EPA Methods 8240. 
New Mexico Water Quality Control Commission (NMWQCC) Standards are listed as specified in Regulation 3-103. 
•Indicates NMWQCC standard is below method detection limit. 
Monitoring well MW-1 was not measured for halogenated volatile organic compounds due to presence of free phase floating product). 



Table 6 
Summary of Groundwater Analytical Results for Total Metals 

Monument Booster Station 
Sampling Operations Conducted on May 16, 1995 

Constituent 

Monitoring Well Numbers NMWQCC 
Standards 

(mg/L) Constituent MW-1 
(mg/L) 

MW-ID 
(mg/L) 

MW-2 
(mg/L) 

MW-3 
(mg/L) 

MW-4 
(mg/L) 

MW-5 
(mg/L) 

NMWQCC 
Standards 

(mg/L) 

Aluminum (Al) 0.55 1.34 1? 10 0.88 $.04 0.24 5.0 

Arsenic (As) O . l O . l O . l O . l O . l O . l 0.1 

Barium (Ba) 0.13 0.12 0.08 0.05 0.10 0.14 1.0 

Boron (B) 0.85 0.22 0.37 0.09 0.14 0.39 0.75 

Cadmium (Cd) 0.01 O.01 0.01 O.01 O.01 O.01 0.01 

Cobalt (Co) O.05 O.05 O.05 O.05 O.05 O.05 0.05 

Copper (Cu) O.05 O.05 O.05 O.05 O.05 O.05 1.0 

Chromium (Cr) 0.01 O.01 0.02 0.01 0.02 0.02 0.05 

Iron (Fe) 25 58 4.6 5 82 0.53 4 68 1 75 1.0 

Lead (Pb) O . l O . l O . l O . l O . l O . l 0.05 

Manganese (Mn) 0 67 0.31 0.12 0.08 0.11 0 58 0.2 

Mercury (Hg) 0.001 0.001 0.001 0.001 0.001 0.001 0.002 

Molybdenum (Mo) 0.07 0.09 0.05 0.07 0.07 0.07 1.0 

Nickel (Ni) O.05 O.05 O.05 O.05 O.05 O.05 0.2 

Selenium (Se) 0 .2 0 .2 0 .2 0 .2 0 .2 0 .2 0.05 

Silver (Ag) O.01 O.01 O.01 O.01 O.01 O.01 0.05 

Zinc (Zn) 0.03 0.06 0.05 0.04 0.05 0.04 10.0 

Analyses performed by Trace Analysis, Inc. using EPA Methods 200.7, 239.2, 270.2, and 272.2 
New Mexico Water Quality Control Commission (NMWQCC) Standards are listed as specified in Regulation 3-103. 
Shaded values indicate concentrations exceed NMWQCC groundwater standards. 



Table 7 
Summary of Groundwater Analytical Results for Major Ions and Field Parameters 

Monument Booster Station 
Sampling Operations Conducted on May 16, 1995 

Constituent 

Monitoring Well Numbers NMWQCC 
Standards 

(mg/L) Constituent MW-1 
(mg/L) 

MW-ID 
(mg/L) 

MW-2 
(mg/L) 

MW-3 
(mg/L) 

MW-4 
(mg/L) 

MW-5 
(mg/L) 

NMWQCC 
Standards 

(mg/L) 

Total Dissolved Solids (TDS) NM 634 1.478 516 716 692 1,000 

Calcium (Ca) 12.8 123 315 99.7 160 122 NS 

Fluoride (F) NM 1.8 1.1 1.8 1.2 1.4 1.6 

Magnesium (Mg) 1.6 46.2 72.0 25.0 37.2 52.9 NS 

Silica (Si) 8.7 8.0 20.0 7.9 16.5 6.8 NS 

Sodium (Na) 14.5 79.1 154.5 76.1 82.5 110.7 NS 

Bicarbonate (HC03) NM 333 197 166 277 532 NS 

Chloride (Cl) NM 77 812 188 152 80 250 

Nitrate (N03-N) NM 1.37 7.42 5.62 3.69 0.56 10.0 

Sulfate (S04) NM 174 509 115 136 67 600 

Field Parameters 

pH (standard units) NM 7.90 8.22 8.27 7.88 7.72 6 - 9 

Conductivity (uS/cm) NM 1,605 3,160 1,350 1,652 1,582 NS 

Temperature (°F) NM 75.3 69.7 73.3 75.8 70.1 NS 

Dissolved Oxygen (mg/L) NM 1.05 6.48 6.85 4.85 1.10 NS 

Analyses performed by Trace Analysis, Inc. using EPA Methods 160.1, 200.7, 340.2, 375.4, 353.3, 4500 Cl-B, and 310.1 
New Mexico Water Quality Control Commission (NMWQCC) Standards are listed as specified in Regulation 3-103. 
NM = Indicates parameter was not measured (due to presence of free phase floating product). 
NS = Indicates no standard established or applicable. 
Values shaded indicate concentrations exceed NMWQCC groundwater standards. 
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concentrations of 0.018 mg/L and 0.265 
mg/L, respectively, which exceed the 
WQCC standard of 0.01 mg/L. The 
groundwater analyses indicate that the 
hydrocarbon concentrations in monitoring 
wells MW-2, MW-3, and MW-4 were 
below the laboratory detection limits. 

The estimated extent of the hydrocar
bon-impacted groundwater on site that 
exceeds the WQCC standards for benzene 
based on the May 15,1995 sampling event 
is depicted in Figure 5. Based on the 
results of this investigation and previous 
investigations by GCL and DBS&A, the 
areal extent of hydrocarbon-impacted 
groundwater has been estimated as 
covering a triangular-shaped area that 
covers most of the southern half of the 
facility (approximately 5 acres), however, 
hydrocarbon-impacted groundwater is not 
likely to have migrated beyond the north, 
east, and south boundaries of the facility. 
Due to elevated benzene levels (0.265 mg/ 
L) in MW-5, we cannot conclude whether 
the groundwater is impacted beyond the 
west or southwestern property boundaries 
without the installation of an additional 
monitoring well in this area. 

Based on the analytical results for 
monitoring MW-ID and the presence of a 
low permeable red clay layer at the bottom 
of the aquifer, the vertical extent of hydro
carbon-impacted groundwater does not 
extend beyond approximately 24 to 34 feet 
below the ground surface. 

4.4.2 Inorganic Analytical Results 

The inorganic chemical analyses 
indicate that water samples from several 
monitoring wells exceed the WQCC 
standards for various constituents, includ

ing aluminum, boron, chloride, fluoride, 
iron, manganese, and/or total dissolved 
solids. It should be noted that upgradient 
monitoring well MW-2 has anomalous 
concentrations of each of these inorganic 
constituents. These elevated constituents 
could represent natural conditions and/or 
off-site sources, and are not believed to be 
contributed from on-site operations. 

Aluminum and boron do not repre
sent a risk to human health based on 
WQCC classification (Section 3-103 A-C), 
therefore, remedial response is not deemed 
necessary for the relatively low concentra
tions of these constituents. 

Fluoride concentrations are slightly 
elevated (approximately 10 percent above 
WQCC standards) in two on-site monitor
ing wells, however, elevated fluoride levels 
are a common natural occurrence in 
southeast New Mexico. Furthermore, 
fluoride is not a constituent for the natural 
gas production process on site, therefore, a 
remedial response to the fluoride levels in 
the groundwater is not warranted. 

The elevated iron and manganese 
levels in the on-site monitoring wells may 
be partially due to the chemically reduced 
conditions caused by the presence of 
hydrocarbons in the on-site soils and 
groundwater, however, natural conditions 
and off-site sources may also be a contrib
uting factor. 

Chloride and TDS concentrations are 
exceeded only in monitoring well MW-2, 
which strongly suggests an upgradient, 
off-site source. Based on the extensive oil 
and gas production in the area, this is the 
most logical explanation. 
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4.5 Intrinsic Bioremediation 
Assessment 

GCL performed a preliminary 
evaluation of hydrocarbon remediation by 
intrinsic bioremediation, which relies on 
the degradation activity of indigenous 
microorganisms. The evaluation of 
intrinsic bioremediation as a hydrocarbon 
removal mechanism requires evaluation of 
electron acceptor availability and use 
patterns, the enumeration of microorgan
isms with the capability to degrade the 
contaminant of concern, and the ground
water conditions that allow for electron 
acceptor and nutrient transport. 

Electron acceptors that can be used 
by in situ microorganisms to achieve 
significant hydrocarbon degradation 
include oxygen, nitrogen, and sulfate, in 
relative order of preference. Often, more 
than one degradation process is operative 
during intrinsic bioremediation, and the 
key lies in determining whether or not 
sufficient electron acceptors are available 
to arrest contaminant migration and/or 
attain remediation. 

Hydrocarbon-impacted wells (MW-1, 
MW-ID, and MW-5) are compared against 
unimpacted wells (MW-2, MW-3, and 
MW-4) to observe whether or not signifi
cant differences are observed in electron 
acceptor concentration that may be related 
to subsurface biodegradation. Table 7 
shows significant depletions of nitrate and 
dissolved oxygen in hydrocarbon-im
pacted wells relative to wells not impacted 
by hydrocarbons. Sulfate concentrations 
are slightly depleted in MW-5 relative to 
other wells. 

The depletion of electron acceptors in 
wells impacted by hydrocarbons suggests 
that bacteria have been and are actively 
degrading hydrocarbons and are likely 
limited by the availability of the electron 
acceptors within the zone of hydrocarbon 
impact. As indicated by current water 
quality in downgradient wells MW-3 and 
MW-4, the electron acceptor concentrations 
may be sufficient to permit natural biodeg
radation to contain contaminant migration 
in a downgradient direction and thereby 
stabilize the spreading of hydrocarbons in 
groundwater. 

Enumeration of bacterial populations 
(colony forming units) was also performed 
on hydrocarbon-impacted wells (MW-ID 
and MW-5) and upgradient well (MW-2) to 
assess whether or not hydrocarbon-
degrading bacteria were stimulated to 
grow in the presence of hydrocarbons. As 
summarized in Table 8, total aerobic 
(oxygen-utilizing) bacterial populations in 
hydrocarbon-impacted wells MW-ID and 
MW-5 are several orders of magnitude 
greater than bacterial populations ob
served for upgradient well MW-2. Like
wise, hydrocarbon degraders in MW-1 
were approximately three times greater in 
number than those detected in MW-2. 
Total bacterial populations greater than 105 

are indicators that there is significant 
potential for intrinsic bioremediation and/ 
or enhanced bioremediation. 

While intrinsic bioremediation is 
clearly occurring and the rate at which this 
hydrocarbon removal process appears to 
be sufficient to contain the plume, addi
tional data will be required over time to 
evaluate its effectiveness for in situ reme
diation. 
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Table 8 
Summary of Groundwater Analytical Results for Bacterial Activity 

Monument Booster Station 
Sampling Operations Conducted on May 16, 1995 

Monitoring Well Numbers 

Constituent MW-ID 
(cfu/ml) 

MW-2 
(cfu/ml) 

MW-5 
(cfu/ml) 

Total Aerobic Bacterial Populations 900,000 34,000 1,550,000 

Total Hydrocarbon Degraders 61,000 28,000 24,500 

Total Aerobic Bacterial Populations equivalent to Total Aerobic Heterotrophic Plate Count. 
Total Hydrocarbon Degraders equivalent to Total Hydrocarbon Utilizing Bacteria. 
Analyses performed by Trace Analysis, Inc. with assistance from the Biological Sciences Department ofTexas Tech University using modified standard plate count methods (Appendix D). 
Units reported in colony forming units per milliliter (cfu/ml). 



oo 
m 
o 



Subsurface Investigation and Preliminary Remedial Response for the Monument Booster Gas Compressor Station 
Lea County, New Mexico 

5.0 Conclusions 

• Based on the analytical results 
from subsurface investigations 
conducted by DBS&A and GCL, 
the estimated areal extent of 
hydrocarbon-impacted soil above 
the OCD recommended action 
level of 50 ppm BTEX and 100 
ppm TPH does not extend beyond 
an approximate 120 feet radius 
around the former AST and UST. 

• The presence of 2.52 feet of free 
product (crude oil) in MW-1 
appears to be limited to within an 
estimated 25 to 100 feet 
downgradient (southeast) of the 
former AST location. 

• The apparent direction of 
groundwater flow is toward the 
southeast with a hydraulic 
gradient of approximately 0.01 
feet/feet and an estimated average 
linear velocity of 365 to 730 feet/ 
year. 

• The areal extent of hydrocarbon-
impacted groundwater has been 
estimated as covering a triangular-
shaped area that covers most of 
the southern half of the facility 
(approximately 5 acres), however, 
hydrocarbon-impacted 
groundwater is not likely to have 
migrated beyond the north, east, 
and south boundaries of the 
facility. 

• Based on elevated benzene levels 
(0.265 mg/L) in MW-5, we cannot 
conclude whether the 
groundwater is impacted beyond 
the west or southwestern property 
boundaries without the installation 

of an additional monitoring well in 
this area. 

• Based on the analytical results for 
monitoring well MW-ID and the 
presence of a low permeable red 
clay layer at the bottom of the 
aquifer, the vertical extent of 
hydrocarbon-impacted 
groundwater does not extend 
beyond approximately 24 to 34 feet 
below the ground surface. 

• The inorganic chemical analyses 
indicate that water samples from 
several monitoring wells exceed 
the WQCC standards for various 
constituents, including aluminum, 
boron, chloride, fluoride, iron, 
manganese, and/or total dissolved 
solids. These elevated constituents 
could represent natural conditions 
and/or off-site sources and are not 
believed to be contributed from 
on-site operations. 

• While mtrinsic bioremediation is 
clearly occurring and the rate at 
which this hydrocarbon removal 
process appears to be sufficient to 
contain the plume, additional data 
wil l be required over time to 
evaluate its effectiveness for in situ 
remediation. 

• Based upon the calculation of the 
average linear velocity of 
groundwater flow, the age of the 
release, and the documented 
extent of hydrocarbon impact, 
GCL concludes that natural 
processes (mtrinsic 
bioremediation, adsorption, and 
volatilization) are effectively 

GCL 
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limiting the migration of 
dissolved-phase hydrocarbons to 
the on-site boundaries of the 
facility. Removal of the free 

product (crude oil) is necessary to 
effectively eliminate the source of 
hydrocarbons in the subsurface 
media. 
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6.0 Preliminary Remedial 
Response 

GCL believes the following remedial 
response initiatives should be imple
mented at the Monument Booster Station: 

• Removal of product from 
monitoring well MW-1 should 
commence as soon as practable. 
GPM is currently exploring 
options for the most appropriate 
product removal techniques. A 
product recovery system 
demonstration has been scheduled 
prior to July 31 with an area 
vendor. Initial recovery operations 
wi l l be conducted at that time. 
Subsequent recovery operations 
wi l l continue at a regular 
frequency dependent on the 
results of the initial recovery 
operations/demonstrations. 

• Installation of an additional 
recovery well downgradient 
(southeast) of MW-1 for more 
effective product recovery 
operations. 

Installation of a monitoring well 
near the southwest boundary of 
the facility to complete delineation 
of dissolved-phase hydrocarbons 
beyond those observed in 
monitoring well MW-5. 

Continued sampling and 
monitoring of the on-site 
monitoring wells on a quarterly 
frequency. The primary 
parameters to be monitored and 
sampled should include free 
product thicknesses, groundwater 
elevations, BTEX concentrations, 
dissolved oxygen, nitrate, and 
aerobic bacteria populations. 

Sampling for dissolved metals, 
PAHs, and major ions should be 
discontinued. 
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Appendix A 

Permitted Water Well Information 
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Appendix B 

Lithologic Logs and Well Construction Diagrams 



LITHOLOGIC LOG (SPUT SPOON) 

LOCATION MAP: 

FORMER 
GLYCOL UST-

LOCATION 

ICOUPRESSORI I BJILDWC I 

D-
FORMER 

-USED OIL UST 
LOCATION 

SB-7 

( I »ST LOCATION 

gravy-ID 
MW-1 ! 

MW—5 9 

.1 /4 1/4 N L 1 / 4 NW.1/4 S33_ T JJS R37E 

Poqe 1 of _ L 

SITE in- MONUMENT BOOSTER STATION I nnATIDN in- MW- ID 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION (f t . MSI )• 3.590 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING MFTHOn- AIR ROTARY 
DRILLING rnNTR - DIVERSIFIED WATER WELL 
DATE STARTFn- 5 / 9 / 9 5 nATF p n u p i n r n - 5 / 1 0 / 9 5 
FIELD REP • GIL VAN DEVENTER 
COMMENTS- STRONG HYDROCARBON ODORS AND STAINING 
NEAR TOP OF SATURATED ZONE 

LOCATION DESCRIPTION: LOCATED APPROXIMATELY 6 FT. NORTH OF MW-1 

WELL 
CONST 

LITH. 
SAMPLE 

uses FROM TO REC PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL, DIST. FEATURES) 

•10 

•15 

-20 

-25 

•30 

•35 

•40 

•45 

•50 

x t x c 
1 1 I E 

rnr. 

- •• 'XC 

V-;xt'. •• 
r r XC 

CAL 
10 

15 

~ . . XC 
XC 

zx c~ 
xc xn 

3 M 22 

3 ± .33 

SM 

CL 

5.5 

10.5 

15.5 

12 

12 

12 

23 50 

< 1 ppm 

15 ppm 

<1 ppm 

490 ppm 

SANDY CALICHE. WHITE, TAN, ORANGE-PINK, 
HARD, WEATHERED AND FRACTURED (0 TO 22 
FEET), DRY. 

J SAND, GRAY-BROWN, FINE GRAINED, STRONG 
HYDROCARBON ODOR. 
SANDY CALICHE, WHITE, TAN, ORANGE-PINK. 

SAND, TAN, V. FINE TO FINE GRAINED, MOIST. 
GROUNDWATER ENCOUNTERED AT APPROXIMATELY 
23.5 FEET BELOW GROUND SURFACE. 

CLAY, RED, DRY. 

BOTTOM OF BORING AT 35 FEET. 



LOCATION MAP: • 1 "f 
' FORMER J 
GLYCOL UST—(1 

•n i ™«, 
1 1 I-l 1 «SQ> <*• "ST 

| J - r — LOCATON [LOCATION H ' FORME* « s a _ 7 
1 J H — AST LOCATION 

1 {COMPMSSOW 
1 J Buumc r—L 

@ ! 
BOVEPKMNOl 

TANKS 1 

\ W i 
^ m a m w a M W - 3 

1/4 1/4 NE.1/4 NW.1/4 S 33 T19S R37E 

LITHOLOGIC LOG (SPLIT SPOON) 
Page 1 of _ L 

SITE in- MONUMENT BOOSTER STATION I nCATION in- MW-3 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION (ft . MSL): 3,590 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING MFTHDn- AIR ROTARY 
DRILLING rnNTR- DIVERSIFIED WATER WELLS 
DATE STARTFn- 5 / 8 / 9 5 nATF HOMPI FTFD: 5 / 8 / 9 5 
FIELD REP • GIL VAN DEVENTER 
COMMENTS- NO HYDROCARBON ODORS OR STAINING OBSERVED 

LOCATION DESCRIPTION: APPROXIMATELY 500 FT. DOWNGRADIENT (SOUTHEAST) OF MW-1 

WELL 
CONST. 

LITH. 
SAMPLE 

uses FROM TO REC PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL, DIST. FEATURES) 

10 

15 

•20 

25 

30 

35 

40-

45 

50 

..'-.XC;'' 

= XC 

•^'•xt 

3X .'.xc 

'[••:[[. xc 
' \XE > ^ 

CAL 

XT 

•'XC: 

XE 

'. xrt 

SM 

10 

15 

20 

25 

5.5 

10.5 

15.5 

21 

27 

12 

12 

12 

50 

100 

<1 ppm 

<1 ppm 

<1 ppm 

<1 ppm 

<1 ppm 

SANDY CALICHE, WHITE, TAN, ORANGE-PINK, 
VERY HARD, WEATHERED AND FRACTURED 
PARTICULARLY BETWEEN SURFACE AND 12 FEET, 
DRY. 

SAND, TAN V FINE TO FINE GRAINED, REDDISH-
TAN, MOIST. 
GROUNDWATER ENCOUNTERED AT APPROXIMATELY 
20 FEET BELOW GROUND SURFACE. 

CLAY, RED, DRY. 

CL 

V 
BOTTOM OF BORING AT 33 FEET. 



LOCATION MAP: | * W 1 ! FORMER 
1 — n — n 1 USED ca. usi 

FORMER J H-r— LOCATION 
a.Yca UST—rt u i 
LOCATION ^ FORMER • SH-7 

1 '1 , n } WPHJC U0UO5 ' 

i C O M B S * k i w - r * 

" " " a a 
f - ID 

i 
MW-5. una 

MW-4 
1 — ^ m m r n a — • 

MW-3 

1/4 1/4 NE.1/4 NW.1/4 S 33_ T 1S§ R37E 

LITHOLOGIC LOG (SPLIT SPOON) 
Poge 1 of _ L 

SITE in- MONUMENT BOOSTER STATION IOCATION in- MW-4 
SITE COORDINATES (ft.): 
N E 
GROUND ELEVATION (ft. MSI )• 3.590 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING METHOD: AIR ROTARY 
DRILLING r.nNTR • DIVERSIFIED WATER WELL 
DATE STARTFn- 5 /8 /95 nATF HOMPI FTFn- 5 /9 /95 
FIELD REP • GIL VAN DEVENTER 
COMMENTS- NO HYDROCARBON ODORS OR STAINING OBSERVED 

LOCATION DESCRIPTION: LOCATED APPROXIMATELY 350 FT. DOWNGRADIENT (SOUTH) OF MW-1 

WELL 
CONST 

LITH. 
SAMPLE 

uses FROM TO % 
REC 

PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR. RNDG., SORT., CONSOL, DIST. FEATURES) 

• 5 

10 

15 

20 

25 

30-

35 

2 2 

XC : " XE 

xc 
.. . XC'XL-

XT. 

••XEK' 
. x t ; ^ ; 

-rr xn 
XE 

XE 
XE 

SANDY CALICHE, WHITE-TAN, HARD, WEATHERED 
AND FRACTURED (0 TO 20 FEET), DRY. 

CAL 
10 

15 

20 

22 

5.5 

11 

16 

20.5 

22.5 

12 

50 

50 

12 

12 

<1 ppm 

< 1 ppm 

< 1 ppm 

<1 ppm 

<1 ppm 
SAND, TAN V, FINE TO FINE GRAINED, MOIST. 
GROUNDWATER ENCOUNTERED AT APPROXIMATELY 
23.5 FEET BELOW GROUND SURFACE. 

SM 

CLAY, RED, DRY. 

CL 

V 
BOTTOM OF BORING AT 36 FEET. 

•45-

-50-



LOCATION MAP: 

1 
romrn J H 

ILTCOL UST—ft L J 

COMPRESSOR M W - f * 

MW-5,, ' " ' S o * 

MW-4 
1
 - M * tar m r ® 

FORMER 
USED M . LIST 

— LOCATCN 

_ . -W*MER. . „ • SB-7 
PPQJME UQUCS ' 

— AST LOCATION 

r-10 

1/4 1/4 NE.1/4 NW.1/4 S 33. T 1SS R37E 

LITHOLOGIC LOG (SPLIT SPOON) 
Page 1 of _ J _ 

SITE in- MONUMENT BOOSTER STATION I nPATIQIM in- MW-5 
SITE COORDINATES (ft.): 
N E 
GROUND ELEVATION (ft. MSI )• 3.590 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING MFTHOn- AIR ROTARY 
DRILLING CONTR- DIVERSIFIED WATER WELL 
DATE STARTED: 5 /9 /95 DATE COMPLETED: 5 /10 /95 
FIELD RFP : GIL VAN DEVENTER 
COMMENTS: 

LOCATION DESCRIPTION: LOCATED APPROXIMATELY 200 FT. SOUTHWEST OF MW-1 

WELL 
CONST. 

LITH. 
SAMPLE 

uses FROM TO % 
REC 

PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL, DIST. FEATURES) 

10 

15 

20 

25 

30-

35 

xc 
xq 

•x£ 
'. XE, 

XE 

•.-' 'XT' 
XC 

^xr% • 
XE 

,XC 

" X E , ; X " ••; XE;' ., 
xt'-

XE 
XE 

XC 

^••xt:: 

SANDY CALICHE, WHITE, TAN, ORANGE-PINK 
HARD, WEATHERED AND FRACTURED (0 TO 24 
FEET), DRY. 

CAL 

SM 

10 

15 

20 

24 

5.5 

10.5 

15.5 

20.5 

25 

12 

12 

12 

12 

50 

<1 ppm 

<1 ppm 

<1 ppm 

< 1 ppm 

425 ppm 
SAND, GRAY-BROWN, FINE GRAINED, STRONG 
HYDROCARBON ODOR, MOIST. 

:XE; 
CAL 

xc 

SANDY CALICHE/SANDSTONE, TAN, ORANGE-PINK. 
HARD/FIRM, MOIST. 

SAND. LIGHT BROWN. FINE GRAINED. MOIST. 

SM 

CL CLAY, RED, DRY. 

BOTTOM OF BORING AT 37 FEET. 

40-

45 

-50-



LOCATION MAP: LOCATION MAP: 
|COHPRESSOR| 
1 EULDING | 

| 

FORMER 
CLYCOL UST Tl 

LOCATION u 

czr 

FORMER 
1—USED OB. UST 

LOCATION S B _ 7 

Go 
FORMER w 

— PIPELINE LIQUIDS 
AST LOCATION 

F —ID 1 
COMPRESSOR 

BUILDING 1 

MW-1 

Ji 
ABOTEGROUNO 

TANKS 

FORMER 
1—USED OB. UST 

LOCATION S B _ 7 

Go 
FORMER w 

— PIPELINE LIQUIDS 
AST LOCATION 

F —ID 

MW-5* 

1/4 1/4 NE.1/4 NW.1/4 S 33. T 19S R3ZE 

LITHOLOGIC LOG (SPLIT SPOON) 
Page 1 of _ J _ 

SITE ID- MONUMENT BOOSTER STATION IOCATION in- S B - 7 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION (f t . MSI )• 3.590 
STATE: NEW MEXICO COUNTY: LEA 
DRILLING MFTHOn- AIR ROTARY 
DRILLING rnNTB- DIVERSIFIED WATER WELL 
DATE STARTFn- 5 / 8 / 9 5 nATF COMPI FTFD: 5 / 1 0 / 9 5 
FIELD REP • GIL VAN DEVENTER 
COMMENTS- NO HYDROCARBON ODOR OR STAINING OBSERVED. 
NO GROUNDWATER ENCOUNTERED 

LOCATION DESCRIPTION: LOCATED APPROXIMATELY 300 FT. EAST-NORTHEAST OF MW-1 

WELL 
CONST 

LITH. 
SAMPLE 

uses FROM TO REC PID READING 

LITHOLOGIC DESCRIPTION 
(LITH., USCS, GRAIN SIZE PROPORTIONS, WET 

COLOR, RNDG., SORT., CONSOL, DIST. FEATURES) 

10-

-15-

20 

25 

30 

35 

40-

^ x c ^ 

.-.•ic.' 

x c ^ ^ 
".xc.' 

SANDY CALICHE, WHITE, TAN. ORANGE-PINK, 
HARD, WEATHERED & FRACTURED (0 TO 14 FEET), 
DRY. 

CAL 

XC 
x t X t 

•xc 
-xc 

CL 

10 

15 

20 

25 

30 

35 

40 

5.5 

10.5 

16 

22 

27 

30.5 

37 

42 

12 

12 

50 

100 

100 

12 

100 

100 

<1 ppm 

<1 ppm 

<1 ppm 

< 1 ppm 

<1 ppm 

<1 ppm 

<1 ppm 

<1 ppm 

CLAY, RED, WITH SOME SOFT CALICHE NODULES 
( 0 - 5 % ) , DRY. 

NO GROUNDWATER ENCOUNTERED. 

BOTTOM OF BORING AT 42 FEET. 

45 

50 
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CLIENT: GPM GAS CORPORATION 

DATE: 5 /10 /95 REV. NO.: 0 

AUTHOR: GJV DRAWN BY: MP 

CK'D BY: RTH FILE: MTM01DCD 

MONUMENT BOOSTER STATION 
MONITORING WELL MW-1D 

COMPLETION DIAGRAM 
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- Top Of Screen 
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Bottom Of Screen 

Total Depth of Well 
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GCL 
CLIENT: GPM GAS CORPORATION 

DATE: 5 /8 /95 REV. NO.: 0 

AUTHOR:GJV DRAWN BY: MP 

CK'D BY: RTH FILE: MTMW03CD 

MONUMENT BOOSTER STATION 
MONITORING WELL MW-3 

COMPLETION DIAGRAM 
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CLIENT: GPM GAS CORPORATION 

DATE: 5 / 9 / 9 5 REV. NO.: 0 

AUTHOR: GJV DRAWN BY: MP 

CK'D BY: RTH FILE: MTMW04CD 
GCL MONUMENT BOOSTER STATION 

MONITORING WELL MW-4 
COMPLETION DIAGRAM 
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Appendix C 

Laboratory Reports and Chain-of-Custody Documentation 



G C L 

Environmental Science 
and Engineering 

A BDM International Company 

• Albuquerque 
505 Marquette NW, Ste. 1100 
Albuquerque, NM 87102 
(505) 842-0001 
FAX: (505) 842-0595 

• Mid Atlantic Region 
4221 Forbes Blvd., Ste. 240 
Lanham, MD 20706-4325 
(301)459-9677 
FAX: (301) 459-3064 

• NASA-WSTF 
PO Drawer MM 
Las Cruces, NM 88004 
(505) 524-5353 
FAX: (505) 524-5315 

N2 9612 

Chain of Custody 

Lab Name 
Address 

Telephone BOG- 79^ iZ °tb 

Samples (S MURES), 

Sample Number Matrix Location 

Analysis Request 

I s o 0 

•~ CJ 

8 
5 § 
< CD 

£ 8 » o 
Q. CO 

i i 
£ 5 
58 
a CO 
'S 5. 
o O 
> o 

e 

CD 2 

co O 

O O 

tfl cO S 
wJ p> o 

98 1 | 

f*2 

P 2 

o CO 

w a. 

2 5 l is 
St 

O O 

soil SB-Hi0'Hi^ 
^1 fQ rV-l D -̂MS" 

3 
1 

T?7cf 
1 ft?SOS J2 

:i2i 

Project Information 

Project D i r e m o r ^ ^ D t ? 

Sample Receipt Relinquished By 

Total No. of Containers 

Chain of Custody Seals 

1 . 

/Poo 
(Signature) I S\ I C 1 " } 8 ) 

[Printed Name) (Data) 

Relinquished By 2. 

Signature) (Time) (Signature) 

Relinquished By 3. 

(Time) 

Charge Code N o . ^ j p Rec'd Good Condition/Cold 
Shipping ID. No. Conforms to Record 

(Printed Name) (Printed Name) (Oate) (Printed Name) (Oate) 

Company) (Company) (Company) 

Via: 

Lab No. 

3rr?r -fl 
Received By Received By 

Special Instructions/Comments: J „ g tf; t fc - f 0 p \V\ 
(Signature) (Time) (Signature) :ufe) (Time) 

Received By (Laboratory)) / ) /$• 

(Signature; 

(Printed Name) (Date) (Printed Name) (Date) 

tor 

(Company) (Company) (Laboratory) 

Distribution: White, Canary-Laboratory • Pink, GCL 



4tt£t«AIU)M**4Ull»4»W<v> .-r.tW. ! 77 T "— ———~ '—"—: : — ' 1 : 

fr )A!MZ(&M&*b« 

( f"vr< "> 

6701 Aberdeen Avenue 

^May 17, 1995 
' J deceiving Date: 05/11/95 

j;SltaplejrtfypeJ ' S a i l 
LlWoiI-U-20-300 

Lubbock, Texas 79424 . 806»794»1296 
ANALYTICAL RESULTS FOR 
GCL ENVIRONMENTAL 
Attention: G i l Van Deventer 
306 W.'Waiil, Suite 818 
Midland, TX 79701 , 

FAX 806•794*1298 

Monument Boostetv.'Station 

Analysis Date: p5/l£/95,(f ^ 
Sampling Date: 05/08-&9/95 
Sample Condit ion: I : yfif a •: 
Sample Received by: "YL 
Project- Namei -.. Monument 

Field Code 

T35775 
77.6 

4 * ...jf 

^V*35778 
^T35779 

4 \T35780 
^T35781 

950508 1305-SB-7 (15-16*y 
9505^ 1^00 srw (49-42') 
950509 lijp5 MW-1P (10-10.5') 
950509 1233 MW-ID (22-23') 
950508 1129 MW-3 (20-21') 
950508 1750 MW-4 (22-22.5•) • 
950509 1708 MW-5 (24-25 "> 
Quality Control 

Reporting Limit 

% Precisio 
% Extract! 
% Instrument Accuracy 

10 

113 
99 
92 

20 

100 
87 
112 

10 

106 
90 
102 

10 

106 
90 
101 

10 

106 
89 
103 

10 

106 
90 
104 

- TRPHC TRPHC > Booster Station 
Gasoline Diesel 2/:-j+;••;,• ETHYL M,P,0 TOTAL 

V * 

Range Range BENZENE TOLUENE BENZENE XYLENE BTEX 
(ppm) (ppm) • (PPm) (ppm) (PPm) ' (PPm) (PPm) 

<10 <20 ^6.010 0.024. 0.011 0.031 0.066 
<10 <20 fio.010 0v013 <P.010 0.026 0.0:*9 
<10 <20 '.<o;'oio 0.018 <0.010 <0.010 0.018 

3,914 2,452 '2.625 <1.000 27.955 58.176 88.756 
<10 23 <0.010 0.016 <0.010 , <0.010 <0.010 
<10 <20 ' <0.010 <0.010 • <0:010 <0.010 <0.010 

1,374 1,968 ''0.657 2.685^ 9.538 26.546 39.426 
' 4.6 112 0.102 0.101 •; 0.103 0.311 

'METHODS: ( EPA SM 846-8020; EPA Modified 8015. 
BTEX SPIKE AND QC: Sample and. Blank Spiked with 0.100 ppm each volatile organics. 
TRPHC (Diesel Range) SPIKE AND QC: • Sample and Blank spiked with 100 ppm TRPHC DIESEL RANGE. 
TRPHC:(Gasoline Range) QC: Blank spiked with 5 ppm TRPHC GASOLINE RANGE. 

Dr. Blair Leftwich 
Dr. Bruee McDonell 

Date 



GCL 

Environmental Science 
arid Engineering 

A BDM International Company 

• Albuquerque 

505 Marquette NW, Ste. 1100 
Albuquerque, NM 87102 
(505) 842-0001 
FAX: (505) 842-0595 

• Mid Atlantic Region 
4221 Forbes Blvd., Ste. 240 
Lanham, MD 20706-4325 
(301) 459-9677 
FAX: (301) 459-3064 

• 

PO Drawer MM 
Las Cruces, NM 88004 
(505) 524-5353 
FAX: (505) 524-5315 

/ 9 

Chain of Custody 
Date_ Page_ Of 

^7 A— 
Lab Name \V0ICJ r\V)ailyS\J 

Address knot Qhe-tAz*-* / \ ^ . 

Telephone <?Ok- IM- I h. 

Sample Number Matrix Location 

Analysis Request 

n 
3 
to 

- O 
W i f f 

l l 
a. co 

O 

1 o 
•21 

15 
O CO 

< 8 
11 

Q eg 
O co 
ffl CO 
S I 
•5 O > o 

e 

S o 
ffi (3 

O g 

« in 

IS 
13 It Si 

e g 

< « 
a: « 
O o> 
CC 2 

S3 
a. 5 St 

g o 

2 Si 

I I 

So; ( 7 J 

Project Information <yf-AJ-i6 

Project Directory y ^ f ) , ^ 
>Zyr_ 

Sample Receipt 

Total No. of Containers 

Chain of Custody Seals 

r 
^Signature)/ r \ 1 (Tine) 

&<i v«» IA. •<•» 4* >• /r-ir 

Relinquished By 2. Relinquished By 

Signature) (Time) 

fteufc^J <&B3pU -s-vS-^ 
(Signature) (Time} 

Charge Code ^ LfirlDV-U-Zo^ 
Shipping ID. No. 

Rec'd Good Condition/Cold 

Conforms to Record 

Lab No. 7-
(Printed Name) (Date) 

Company) 

..(Date) (Printed Name) (Date) 

(Company) 

Via: 

Received By 7 1 \ . T7 Rec< 

(Signature) • (Time) (Signa 

Received By 

Special Instructions/Comments: j ^ ' ^ Qf &\yi<_\ 
Sianajure) • (Time) ( (Signature) (Time) 

(PnmeaName) , , (u (Date) (Printed Name) (Date) 

(Company) (Company) (Laboratory) 

Distribution: White, Canary-Laboratory • Pink, GCL 



G C L 

Environmental Science 
and Engineering 

A BDM International Company 

JSTAIbuquerque 

^ 0 5 Marquette NW, Ste. 1100 
Albuquerque, NM 87102 
(505) 842-0001 
FAX: (505) 842-0595 

••• *̂ E(!9̂ E 
• Mid Atlantic Region 
4221 Forbes Blvd., Ste. 240 
Lanham, MD 20706-4325 
(301)459-9677 
FAX: (301)459-3064 

• NASA-WSTF 
PO Drawer MM 
Las Cruces, NM 88004 
(505) 524-5353 
FAX: (505) 524-5315 

Prom as 
N° 9613 

Chain of Custody 
Date.S- Page__( Of_/ 

Lab Name. 
Address 

Telephone 

Tmcc f\v)<fi 
6,7 C l flh<?^-c 
L o h b o c k , 7 r 7 9 ^ 2 * 

Samplers (SIGNATURES) 

Sample Number Matrix Locati' 

i s 
o 13 

set 
CO 
"5 > 
CO o 

IS 
OL 8 

m 

<D O 

s i 
W CO 

£ 8 

H 2 
O CD 

11 
18 
I f 

.2 05 

Analysis Request 

I t 
0) 

z w 
m O 

O S 
y O 

rt § 

IB 

c o 
U N 
0 ) 0 

I I 0) >• 
CL X 

O CD 
> S 

i i 
O CO 

< -s oc 3 
O CD 
cr 2 

•c re 

•81 
a S 

2 SG 
-5 o 

Jt 
*3 

g o 

2 — 
1 2 
<D E 
n fa 
O O 

JhO, 
MQ- / 

XX 1 
2 3 

Project Information ^ ± J ' 

Project Directory., ^ ^ p ^ - k 

Charge Code No.£ -(J <5 
Shipping ID. No. 30O 

Via: 

Special Instructions/Comments:v/OiVe £ P rA 4 7 1 

Distribution: White, Canary-Laboratory • Pink, GCL 

•3 



'-670] Aberdeen A v e n l l e f l ? ^ 

Lubbock, Texas 79424 

806»794«1296 

FAX806«794«1298 

1

 6 V (RECEIVED JUN 1 
* ^ S!-

f j >• *- V f "* 

ANALYTICAL*RESULTS FOR 
GCL j J ! ' i 
Attention: Annette Montdya 
505 Marquette' NW/:Sulte .1300; 
Albuquerque, NM 87102 ' ' 

9 1995 

- ~r »* , * 
Juneh13, 1995 < r 
Receiving Date: 05/20/95 
Sample Type: Water 1 

GPM .Charge Code No: : LRMON-U-20-300 . 1 •:•?/ 
Project Location: Monument Booster: Station 
COC #9613 

-i 

i 

> 3 

l i 

Prep Date: 06/08!/95 
Analysis DateK ? 06/08/95 ; 
Sampling; Date:£f 05/16/95• • 
Sample Conditions* Intact Cool 
Sample Received by: BL • 
Project Name:? Monument 

FIELD CODE 
TDS 

(mg/L) 

T36320 
T36321 
T36323 

9505161115 MW-4 
9505161300 MW-3 
9505161340 -MW-ID 

716 
516 
.634 



I 
I 

' : I ^ i j ; ^ ' ^ i ^ f ^ ^ W ' 1 1 1 0 2 ^ 1 * " R E S U L T S FOR, , ',' •• ;- ,, 

'| }->[50Sf Marquette NW, %Suit^diOO)j| 
>••••••• ie^NM, 87102 

Jfayr 3lV;f;-199|5:|i/ff | | 
Receiving Date:.. 05/20/95 

ample Type: Water ; 

-. 
i'-.j -ii..-' - - •- • 

' :i j-5̂ ISf:̂ ||Prep;' Date:i:v;Q5/20/95;| -

-.1. 

1 harge Code No: LRMON̂ -U-20-300 
Project Location: ">̂ Monumentf'Booster Station 

^A# 

*363 

FIELD CODE 
F̂LUORIDE 

i v i| ̂ Analysis' Datesv :. $5/20/95 r 7 : ^ •:", 
; - l v f r Saitqplingr Date: ; 05/16/95 ' :̂̂ V~; ̂  
; . l.: .'V!;?'.ysample Condition: • I & C ' 

• cHSample'Received by: BL V; ̂.-" ̂ v": 
Ŝ'" 1 ; '; :Project Name: ; Monument -Booster- f 

:;;. ' Station . . - •. 
• • Bi^'.'. •• Uw^ 'V'' , ' C03 HC03 . 
CHIiORIDE:

: : .? t ?<; > S04; / N03-N '•• as CaC03 as CaC03 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

P36320 9505161115 , MW-4 
T36321 9505161300 ; MW-3 -

K36323 9505161340 ; MW-ID; 

C Quality Control 

1.2 
1.8 
1.8 
1.0 

152 
188 
77-
499 

136 
115 
174 
9 

3.69 
5.62 
1.37 

0 
0 
0 

2?7 
166 
333 

j | Precision 
% Extraction Accuracy 

jj^ Instrument Accuracy ~ 

PORTING LIMIT 

1 
100 
102 

0.1 

0 
98 
-100 

1.0 

METHODS: 

I™ 
EPA 340.2, 375.4,$353.3, 4500 Cl-B, 310.1 

_ i 1 

6 
98 
90 

1.0 

>RIDE SPIKE AND QC: .^Sample spiked with -500 mg/L-CHLORIDE and 
* Blank spiked with 500 mg/L CHLORIDE. 

0 
106 
100 

0.1 

S04 SPIKE AND QC: Sample spiked with 10 mg/L S04 and Blank spiked with 10 mg/L 
•LUORIDE SPIKE AND QC: | Sample spiked with 0.5 mg/L FLUORIDE and 
• •> * 'Blank spiked with 1.0 mg/L FLUORIDE. - ^ 
N03-N SPIKE-AND QC: , Samplefsplked with l.*33mg/X"N03-NS. and* Blank spiked with~l; 

I 
I 

S04. 

05mg/LTN03-N." 

Director, Dr. Blair? Xeftwich 
Director;*Drf JB"ruc^ McDonell 

1̂ . 



6701 Aberdeen Avenue -
^ if-t-
<u)t> 

.Receiving Date: 05/20/95 
May 31,^1995 

J» * 
>*-Sample Type: v Water 

t&»r recharge Code No: LRMON-U-20-300 
£ Project Location: 
t ^C06'#9613„ 

* *" rTA# : 

Lubbock, Texas 79424 
ANALYTICAL.RESULTS FOR 
GCL ".;\ 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 

Monument Booster Station 

806»794*1296 

TOTAL METALS 

FAX806»794»1298 - , : — 
Prep Date: :05/25/95 , 
Analysis Date: 05/25/95 ,. 
Sampling Date: 05/16/95"; £!;" ~ 
Sample Condition: Intact & Cool 

V Sample Received by: BL ' 
'.j..:. Project Name: Monument Booster 
•>:.'.• -AAAA. '• A' A----A.A- ..station. ; -.-l •• 

FIELD-MCODE 
As 

(mg/L) 
Se 

(mg/L) 
Cr 

(mg/L) 
Cd 

(mg/L) 
Pb 

(mg/L) 
Ag ; B a ; : ;;:;Na.;^^:A-t^|;; 

(mg/L) (mg/L) (mg/L) (mg/L) 

<*M, 

t r B ^ A ^ m M ^ A 
(mg/L)-;''(mg/ii^?.' 
: y .-. ..-V, ' •••,'.;V'.;J-£K'«MS^V. 

37 .2 ; -

^OAlATftr 

A-8Ti;f :£& 
1 0 2 - , _' 

* ' ' T36320 
'4-*r * QC f1-4 

^•"""'REPORTING "LIMIT 
w i l l :i <v->j» ' • • ' i - ' - • : • - •>-fl/V 

.9505161115 MW-4 
Quality Control• 

ti 

RPD 
* Extraction Accuracy 

t v > -> 
%i» Instrument Accuracy 

f j p W j ? « ^ - ^ ; t f < 4 ' i « £ (j-i rt 

)•} Nt^L . v (tv1 if 

" *^T36320 
QC 

J* 1*1 & 1 1 

REPORTING LIMIT,, 

te**#Extraction: Accuracy 
instrument. Accuracy 

9505161115 MW-4 
Quality:Control 

<0.1 
4>6 

<0.2 ' 
5.1 

0.02 
4.8 : 

<0.01 
4.7 

<0.1 
4.7 

<0.01 
• 4.2 

, 0.10 
;4t7 

82.5 
9,3 

8.04 
4.8 

H f " i 

0.1 0.2 0.01 : 0.01 d.i b.oi 0.05 o.io:r: 0.05 

3 
• 78 

92 

3 
,78 
102 

2 
80 
96 

2 
79 
94 

3 
88 
94 '•• 

9' •' ' 
;• lop,, ,; 
• '84';;' , 

'•;:K3 '-- ' 
''• 88; ''• 
":'94r:,' -

•113.':'; 
93 •'V'-' 

••• 4̂'-, 

;.'95 ^ 

' . Ca 
(mg/L) 

Mo 
(mg/L) 

Zn 
(mg/L) 

Ni 
(mg/L) 

' Fe 
(mg/L) 

. ." CO .:• 
(mg/L) 

Mn ' /:" - C u . S i 
(mg/L) '• (mg/iOk (mg/L) 

160 
10.4 

0.07 
5.2 

0.05 
5.3 

<0.05 
5.3 

4.68 
5.2 

<0.05 
' 5.1 

0.11 
.5.1 

<q.p5 . 
. 4.8 : 

i6.5 : 
2.3 

0.05 0.05 , 0.01 0.05 0.05 0.05 . 6.05 - 0i65 
}: 'C.:"-A, •**' -'A 

0.1 it 

0 
82 
104 

2 
: 89 
104 

' • 2. 
90 
106 

3 
86 
105 

2 
90 
104 

•- 3 
91 
103 

:'.;;;2'7';; 
88 :' 
103 

^ A 

A 80 ; v 
97 

12' 
94: 

94 • ; 

6010, *7470''. 
mg/L'As/Sevf' Cr, Cd, Pb,' A; Ba, Al, B, Mg, Mo, Zn, Ni, Fe, Co, Mn , Cu; J 

0.14 
4.8 

0.05" 

'AIO^S. 
:, 90 
,;-95-.v' 

if'.Hg'. . 

96 r: 
: 98 ' 

lb.0"mg/L,,'Nar Ca; 2.5 mg/L S i ; 0.005 mg/L Hg. 

•tW^AiySSA. 
Director, Dr, 
Director, Dr. 

Blair Leftwich 
Bruce McDonell 

DATE 

'^y.'."/iri.!l'!i'>;"^fj^,'V'. 

; j.Vi.vl;Vif:. 

^̂ •V,:_̂<;̂yv̂ m̂|:• 



llillil 
6701 Aberdeen Avenue 

>"«apr t-ji^w* GCL -i«;i«si'.; 

*•< K j Attention 

Lubbock, Texas 79424 • -. • 806*794*1296 = 
ANALYTICAL RESULTS FOR • 

' -31*}*1995 - v*->J*-
SJNRIISBNW***1^^ 5-' - - -

^^^Receiving Date: 05/20/95 *< *•> Attention: Annette Montoya 
^**S*sample* TypeiJ fWater ~ f"*^** * * 505 Marquette NW, Suite 1100 

Charge Code No: * LRMON-U-20-300 * Albuquerque, NM 87102 ^ 
* i-Project Location: Monument Booster Station 

C6c«#9613,r ~ -r TOTAL METALS 
? i«, c6c«#96i3,r ^ 

A ^ ^ ^ f F,*ELD 'CODE. 
As Se Cr Cd Pb 

(mg/L) (mg/L) <mg/L) (mg/L) (mg/L) 

.Tr/^.-J^r.i^vtojf'i i .... ..... 

^Ag'X'^V^-^ 

(mg/L) '' (mg/L) (mg/L) "(mg/L) "''(mg/L)£;<mg7l.ypp' 

<0i01 0.05 76.1:- 0.88 0.09 . • i25.0. 
T36321- *^9505161300 MW-3' 

•JI^QCXs"^^ Quality Control: 

RriPORTltfStLIMlX -

f EWilact ibmrlkccuracy 
Tftsfcrdment^Accuracy' 

5505161300 MW-3 
QuallV Control 

<0.1 
4.6 

0.1 

( 
3 
78 
92 

Ca 
(mg>L) 

VREPORTING LIMIT > 

99.7 
10.1 

0.05 

1 
89 
101 

<0*2 
5.1 

0.2 

3 
78 
102 

Mo 
"(mg/L) 

0.01 
4.8 

0.01 

2 
80 
96 

Zn 
(mg/L) 

<0.01 
4.7 

..0..01 

2 
79 , 
94 

<0.1 
4.7 

o.i;.. 

/ 
• 88-'; 
• '94 

• Ni /;-;'Fe'-. ; 

(mg/L) (mg/L), 

<0.01 

:o*()i 

/ioo ;;.'•' 
: 84 

;;'
:'/C6:;V 

(mg/L) 

76.1;; ::. 0.88 0.09 ; ;25.0;:a,|;k; 

88 
'94 ; -:::̂ i,::;;,y; 95.}vif|95g ?:g|l :9 ;||^|i; 

Mn .•'fe'^-Cu^v-'si. 
<mg/L) (mg/L) (mg/L) (mg/L) 

Bq • - ., 

0.07 
5.2 

0.05 

2 
89 
104 

0.04 
5.3 

0.01 

2 
90 

• 106 

<0.05 
5,3 

0.05 

• 3 '"• 
86 
105 

0.53 
5.2 

0.05 

2 
90 
104 

0.05 

. ':;3 
91 
103 

'""88"' 
103 

, . . . „ 2 V 1 , , ; , 

8̂6"!:;J: 

• 97 • 

;12' 
94 
94 

.•-::^l18^-;'-;i^ili 
97 

'HODS J *EPA SW 846-3015, 6010, 7470. 
ZM?™1'*™"0* u " ... 

^ QĈ  t Blank Spiked with 5.0 mg/L As,Se, Cr, Cd, Pb, A, Ba, Al, B, Mg, Mo, Zn, Ni, Fe, Co, Mn, Cu; 
10.0:mg/L Na, Ca; 2.5 mg/LlSi, 0.005 mg/L Hg 

„ f . f i ^ ?4 >.;•••. •.:i:v.:.d'.: 

• j /Director, Dr;. Blair Leftwich 
;, ̂ Director, Dr.. Bruce. McDonell 

DATE J".: 

i:.̂ !,:f̂ :;̂ d!alSp;i;r 
!' "v:.:'§v:'f!i\'4!SaKH:-

:}̂:>'-'C.;:-"-*:V-̂',":'\'.:.4"̂ «̂ 

• - ;".it*5Se'?.'Siil'jiS 
-11^ •• . • - ,1-, ^ . . V l ^ ^ ^ ^ ^ ^ 



" .May 31, V 9 S ^ 
.Lubbock; Texas 79424 806»7q4.i?QR 

ANALYTICAL RESULTS FOR 9 4 1 2 9 6 

.:GCL'̂ :.;-4):f::̂ l:.;-:. . 

Attention: Annette Montoya 
n ^ f i * . - V - " ^ "«ow-U-20-300 * 505 Marquette NW, Suite 1100 

^ ^ ^ ^ ~ S t a t i o n " ™ 6 ' N M 8 7 1 0 2 ^ ; 

~ i i J e e 6 i v i n 3 Date*,05/20/95 
, } L i f J p l e Type: .water 

~ - 2 0 - 3 0 0 

~%*>,*&f V FIELD CODE 

i ^ m g l Control 

TOTAL METALS 

FAX 806»794«. 1298 
Prep Date: 05/25/95 
Analysis Date: 05/25/95 
Sampling Date: 05/16/95 
Sample Condition: intact s Cool 
Sample Received by: BL *• -
Project Name: Monument Booster r 

Station 

REPORTING LflM®|S 

r"™efltiCccuracy 
» , MAS % t- i 

#36322 9505161335 MW-1 
iV„ t, Quality Control 

W T I N G ^ C I M I T ^ -

'3CFraction*Aocuraev 
truffient^Accurflrtr 

3DS: ™ 846-3015, 60%, 747V - o u j . u , / 4 7 0 . 
f ^ s r V " B l a n k Spiked with 5.0 mo/L As «?« ^ ^ 

Director, Dr. Blair Leftwich 

Ni, Fe, Co, Mn, Cu, 

1 *&JIiSE? 
87 
96V P*% 

w'i.wi" 

Director, Dr. BruOe McDonell 
11 

DATE 

1 



•t-^S!u-;.-.--i.-.-tf--»5i,-.^-.=i----«-

A. 6701 • Aberdeen Ayenuel;;fi AJ-. 
£ Lubbock, Jexa^fSl^fel! 

806*794»1296 _.. \ 

'•' FAX 806*794* 1298 

: Attention: Annette Montoya 
::4$i$5'Marquette NW, Suite 1100 

^ » Albuquerque, NM 87102: -

PAH's 
T36323 

;Sj Receiving Date: 05/20/95 -"is • ;.:" 
" ••. Sampling Date: '05/16/95 A ':• y 

:Sample7iy|^4^teri^{'.'; v • 
; Sample Condition: Intact & Cool 
Sample Received by: BL : 

!- Project Name: Monument Booster Sta.-
; Project Location: Monument Booster • 

COC#9613/ 1; , Station ' 
•}•• Extraction Date:' 05/25/95. •". 

' • - . ' • ^ t f e i . 

EPA 8270 jmg/L) V - l # t I f Limit 5 MW-1D " 1 RPD • f %EA : V : ": %IA i : : 

Naphthalene • . ; • • ^ t ^ S * 

Acenaphthylene ^ 

00.0004 ND ; :49/r.i\ y 9 9 Naphthalene • . ; • • ^ t ^ S * 

Acenaphthylene ^ .< 00004., ND 47.9 96 

Acenaphthene * 00004 <• ND 47.5 \ 0 90 " ' i 95 

Fluorene 00004-1 - " N D 46.8 94 

Phenanthrene * 00004 : : ND - 47.1 94 

Anthracene . '. 0.0004 ND - •46.8 94 

Fluoranthene : 0.0004 ND 45.7- 91 

Pyrene 0.0004 N D ; 52.4 „ 1 105 105 

Benzo[a]anthracene 00004 ND 48.8 98 

Chrysene 0.0004 \ ND 49.4 99 

Benzo[b]fIuoranthene 0.0004 ND -49.6 99 

Benzofk]fluoranthene 0.0004 ND 46.5 93 

Benzo[a]pyrene : 0.0004 ND 49.2 98 

lndeno[1,2.3-cd]pyrene 00004 ND 49.2 96 

Dibenz[a.h]anthracene 00004 ND 49.0 98 

Benzo[g.h.i]pefylene > ; ; ?; 00004 ND 53 7 107 

*ND = Not Detected 

% RECOVERY 
2-Fluorophenol SURR * <- 45 

Phenol-d6 SURR > „ 25 

Nrtrobenzene-<I5 SURR * 55 

2-Fluorobipheî lSURR t * > 71 

2.4,6-Tnbromophenol SURR 59 

Terphenyl-d14SURR , 126 



[6701:Aberdeeh.Avenue " V ^ r- " 

, ;rLubbpck,fr?xas 7.9424 

< > 806-734* 1296 \&{} 
??FAX^806«7M298: 

.-.:flE't-Ŝ  

5 •';> 

ANALYTICAL RESULTS FOR ."c? 
GCL - iPŷ J?:} ff'^/v' - vu :A =V 
Attention: Annette Montoya 
:505 Marquette NW,; Suite 1300 
_Albuquerque, NM $-7102 V ̂; v 

.June $13-i% 1995 
, Receiving Date: 05/20/95 ;' •s^ ?. 
Sample :Type: -v Water .;: p* • •' U -.-V' j . • 

; GPM Charge; Code No:0 LRMON-U-20-300 
; Project Location: Monument Booster Station 
COC '#9613 V:".: ' '- '-• . 

TA# FIELD: CODE 

TOTAL AEROBIC 
HETEROTROPHIC 
"PLATE COUNT 

cfu/mL 

Extraction Date: 05/23/95 
/Analysis Date: 06/09/95 
'Sampling Date: 05/16/95 . 
. Sample Condition: Intact. & Cool 
Sample Received by: ;BLV 
Project Name: Monument Booster 

Station : 

:TOTAL HYDROCARBON 
UTILIZING BACTERIA 

cfu/mL 

T36323 9505161340 MW-ID 9.00E+05 6.10E+04 



6701 Aberdeen Avenue f f 

Lubbock, Texas 79424 • 

806»794«1296 ; ; ,: . 

FAX806«794«1298 rVf?1 

ANALYTICAL RESULTS FOR 
GCL " .; c '̂ flJl ̂  :> • 
Attention: - Annette Montoya ;i 
505 Marquette NW, Suite 1300 
Albuquerque, NM 87102 

••S-2:'.;; 

June 13, 1995 * I 
Receiving Date:• 05/20/95 ' J " 
Sample Type: Water • 
GPM Charge Code No: LRMON-U-20-300 
Project Location: Monument Booster Station 
COC #9613 I -'-ii 

TA# FIELD CODE 

Extraction Date: .05/23/95 
Analysis Date: 05/23/95 
Sampling Date: 05/16/95 
Sample Condition: Intact & Cool 
Sample Received by: BL 
Project Name: Monument Booster 

Station 

.2-methylnaphthalene/ 
1-methylnaphthalene 

(mg/L) 

T36320 
T36321 
T36323 
QC 

9505161115 . MW-4 
95051(5 lSOQ:; MW-3 
9505161340 MW-ID 
Quality Control 

ND 
ND 
ND 
49.2 

Reporting Limit 

RPD 
% Extraction Accuracy 
%:Instrument Accuracy 

ND. = Not Detected 

METHODS: EPA SW 846-8270/ 3510. 

0.001 

0 
90 
98 

Director,''Dri; Blair ..Leftwich 
Director, Dr.$Bruce McDonell 

DATE 



GCL 

Environmental Science 
and Engineering 

A BDM mtemattonat Company 

^.Albuquerque 
/505 Marquette NW, Ste. 1100 
Albuquerque, NM 87102 
(505) 842-0001 
FAX: (505) 842-0595 

• Mid Atlantic Region 
4221 Forbes Blvd., Ste. 240 
LauteruMD 20706-4325 
- 1 ) W 4 $ 7 7 
AX:~(301) 459-3064 

• NASA-WSTF 
PO Drawer MM 
Las Cruces, NM 88004 
(505) 524-5353 
FAX: (505) 524-5315 

NS 9764 

Chain of Custody 
Date 5 ~ I f i ' < l 5 ~ Paoe |_ Of 

Lab Name. 
Address 

Telephone. 

TRACE ANALYSIS 
"6701 ABERDEENE AVENUE 
"LUBBOCK, TEXAS" 
"(806) 794-1295" 

Samplers (SIGNATURES) 

Sample Number Matrix {Location 

ta 

Analysis Request 

•8 8 
2 0 

O CO 

! l 
f l 

o tn 
ffl 

fe 
Si 

n 

c o 

I I 
e 

I- i l 

O ffl 

5 ui 

21 
O ffl 
DC 2 

Project Information 

Project^. ^ 

Project Director ^ f ) ^ ^ 

Charge Code No. ^ / g ) . ^ 
Shipping ID. No. 

Via: 

Sample Receipt 

Total No. of Containers 

Chain of Custody Seals 

Rec'd Good Condition/Cold 

Conforms to Record 

Relinquished By 1. 

JlPJlfip QQO_ 
(Signature; 

y i 
Name 

(Time) 

(Printed Name) (Date) 

Company) 

Lab No. Received By 

Special Instructions/Comments: T o ^ l / I V U I J ! ^ ^ ( G>,$J 
(Signature) (Time) 

(Printed Narp (Date) 

Sompany) 

Relinquished By 

Signature) (Time) 

(Date) 

JCampanyj-

Received By 

(Signature) (Time) 

(Printed Name), (Date) 

^Cettipany) 

Relinquished By 

(Signature) (Time) 

(Oate) 

(Qprrt£any)~ 

Received By (Laboratory) 

(Signature) (Time) 

(Printed Name) (Date) 

(Laboratory) 

Distribution: White, Canary-Laboratory • Pink, GCL 



6701 AberaeerfAvenue* 

Lubbock Texas7S42V|i £ 

806»794«129BL*; f 

FAX806«794«1298 * 
t •> 

C £3 

* 5 « * *%i**&^$®fw 

JUN 1 9*tt95**Fffo 

4> 
4 

ANALYTICAL RESULTS FOR } 5 
GCL' * 
Attention: ,*5 Annette. Montoya 
505 Marquette NW, Suite tL300 
Albuquerque, NM 87102 1 

* * * 
June ̂ 3^1995* 
Receiving "Date: 05/20/95 
Sample Type: Water 
GPM Charge Code Nos LRMON-U-20-300 
Project iLocation: Monument Booster Station 
COC #9764 ; 

Prep Date: 06/08/95 
Analysis Date: ' ,06/08/95 , 
Sampling Date: 05/16/95 
Sample; Condition: I n t a c t & Cool 
Sample^ Received by: BL 
Projects Name: Monument 

TA# FIELD CODE 
TDS 

(mg/L) 

T36318 : 
T36319 

9505161440 MW-5 
9505161520. MW-2. 

692 
1,478 
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6701 Aberdeen Avenue -

Lubbock, Texas 79424 

806«794«1296 ^ f 

FAX806»794«1298 * 

I', IP 
Y* Si

s' 

i 

^ ANALYTICAL RESULTS FOR 
| GCL 

i Attention: .-̂ Annette Montoya " 
*505 Marquette N»; Suite 1100 
{Albuquerque, NM '87102 

i 5 
June 01, 1995 *\ 
Receiving Date: 05/20/95 
Sample "Type: Water <, 
GPM Charge: Code No: LRMON-rU-20-300 
Project Location: Monument -% . :•-

^Analysis Date: H'-05/20/95 
i>Sampling-Date: 05/16/95 
. r Sample Condit ion:• : ̂  I -: & ::• C 
=4:Sample Received by: ̂ BL 
-Project Name: GPM : 
• COC# 9764 

C03 

h 

HC03 
FLUORIDE ' .CHLORIDE : S04 N03-N as CaC03 .as CaC03 

TA# FIELD CODE (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) ' (mg/L) 

T36318 9505161440 MW-5 1.4 80 67 0.56 0 532 
T36319 9505161520 MW-2 1.1: 812 509 7.42 0 1 197 
QC Quality Control ; 1.0 499 9 1.00 

RPD •;. ' 1 : 0 6 . 0 4 ' 4 
% Extraction Accuracy 100 96 98 106 

•:•• -, • • 
% Instrument Accuracy rv-'i : 102 

i * 

100 90 100 

——— • 
. 

REPORTING LIMIT 0.1 1.0 1.0 * 0.1 1 1 

2* 

METHODS:; EPA 340.2, 375.4, 353.3, 130.2,!4500 Cl-B,} r % * » 
CHLORIDE I SPIKE AND QC^^ample spiked with*500" mg/L 'CHLORIDE ̂andf * 

1 » Blank^spiked with SOO mg/L CHLORIDE.*\* '1 
S04 SPIKE AND QC: ̂ Sample spiked with 10 mg/L S04 .and Blank"spiked with 10 mg/L S04 % 

FLUORIDE 'SPIKE*AND*QC: Sample ̂ spiked"witteO.l mg/L FLUORIDE and £ *
 r ' ^ ^ " , J 

i " - Blank 'spiked with 1.0 mg/L FLUORIDE. " ^_ 
N03 SPIKE AND . QC: > i Sample ̂ spiked with; 1*33 ; mg/L :N03 and i-Blanklspiked .with. 1.0̂ mg/L , N03. 



W, l i l 

6701 'Aberdeen Avenuê  

J ^ r June Ol'J 1995^ 
• S ^ e c e r v i n g Date: 05/20/95 
^saffvSample Type: -i Water 

GPM Charge Code No: LRMON-U-20-300 
' ^ ^ ^ P r p j e d t Location: Monument 41 

p^TA# * !PIPTLD CODE ' 
As 

(mg/L) 

Lubbock Texas 79424 -, 806«794«1296 
ANALYTICAL: RESULTS FOR 
GCL 
Attention:' Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque/ NM 87102 

TOTAL METALS 

Se Cr Cd Pb 
(mg/L) (mg/L) (mg/L) (mg/L) 

•FAX 806»794»1298-
 x * « 

Prep Dat£: 05/22/95 
Analysis Date: 05/23/95 
Sampling Date:•05/16/95 « 
Sample Condition: Intact & Cool 
Sample Received by: BL 
Project Name: GPM 

IK 

Ag 
(mg/L) 

Ba Na " A l 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

3831$ T 9S05161440 MW-5 
I K ^ Q S * " * ^ W 5 - Qual i ty Control 

^REPDRTING-lLIMIT , 

istrumenteAccuracy 

<o . i 
4.6 

0.1 

3 , 

• ^ \ T 3 6 3 1 8 
7:*r: p *r Qual i ty Control • 

ttv 5:, J V U 
w / 92 

Ca 
(mg/L) 

<0.2 
5.1 

0.2 _ 

78 
102 

0.02 
4.8 

0.01 

2 
80 
96 

<0.01 
4.7 

0.01 

Mo Zn 
(mg/L) (mg/L) 

2 
79 
94 

Ni 

<0.1 
4.7 

O i l 

- 3 
• 88 
•, ; 94 • 

Fe 
(mg/L) 

<0.01 
4.2 

.0.01 

0 
100 
84 

Co 
Jma/Li. 

0.14 110.7 0.24 
4.7 9.27 4.75 

JO.OSVO.IO;: o.os 

0.39 
4.76 

.0 .05 . 

3 
88 
94 

4 
90 113 V 

1 9 3 ^ > 95 
90 

• • • Mn , .Cu i-.v;..- S i . 
(mg/L) (mg/L) (mg/L) 

95 

Hg 
(mg/L) 

9505161440 MW-5 

RUNG LIMIT" 

Extract ion,Accuracy 
n£fcrument>Accuracy 

TĤ ODsT̂ EPA SW 846-3015, 6010* 
- - —-H*S»S*JI»--" - — •"-—' " 

122 
10.4 

0.05 

0 
82 

: " 104 

7470. 

0.07 
5.19 

0.05 

2 
89 
104 

0.04 
5.29 

0.01 

2 
90 
106 

<0.05 
5.26 

0.05 

3 
86 
105 

1.75 
5.22 

0.05 

2 
90 
104 

5.13 

0̂ .05 

3 
91 

• .13' . 

0.58 <0.05 6.8 
5.14 4.84::; ; 2.50 

0.05 0.05"':; 0.1 

2 

88 
103 

2 
80 
97 

2 
94 
94 

<0.001 
6.0049 

0.001 

. 0.. 
, '96 
;;.98 V , 

^Irtf^cf WBlank"spiked with 5.0 mg'/L As,Se, Cr, Cd, Pb, A, Ba, Al, B, Mg, Mo, Zn, Ni> Fe, Co, Mn, Cu,' 
10.0 mg/LlNa, Ca; 2.5 mg/L S i ; 0.005 mg/L Hg 

^Xfr* ¥^»T^ Director, Dr. Blair Leftwich 
iDirector, Dr. Bruce McDonell 

DATE?; 

52.9 
5.1 

0.1 H°t4 

T.87 B 

^ ! 

• • ."• AIAA:SM&, 
. -

...>;•*>.,•: wfefe«; 

,a; -u'.̂ V 

.. .... i-rt^Sr" •*;i:^flrJ^i;afffi|: 



jjJiiilillJ^ INC J 
6701 Aberdeen Avenue.-* 

/ A e ^ O l , * 1995 t 
/ J f t e%^iv lng Date: 05/20/95 

* $ ^ * ^ ~ < ^ * f c * < » ffl" ~ * . 1+ *. 

« * i Sample Type: i Water 
^ ^ f e P M ^ C h a r g e Code No: LRMON-U-20-300 
l ^ ^ ^ d ^ e t L o c a t i o n : Monument 

Lubbock, Texas 79424 
ANALYTICAL RESULTS FOR 
GCL 1 

Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque; NM 87102 

806«794»1296 FAX806«794»1298 „ 
Prep Date: 05/22/95 
Analysis Date: 05/23/95 
Sampling Date: 05/16/95 

fx 

Sample Condition: Intact & Cool'- -J* 
Sample.Received by: BL 
Project Name:'GPM 

TOTAL METALS 

^J^FIELD^CODE 
„ As 

(mg/L) 
Se 

(mg/L) 
Cr 

(mg/L) 
Cd 

(mg/L) 
Pb 

(mg/L) 
Ag 

(mg/L) 
Na Ba Na Al 

(mg/L) (mg/L) (mg/L) 
- B _. 
(mg/L) (mg/L) 

¥ T36319 « 9505161520 MW-2 
l&^ifQCAf SJ- H Quality Control 

l%>»Extract ion *Accuracy 
^InstrumentsAccuracy 

W*l < ST-'-- ' •'• 
f a * * 4 

[•3631$ ?r9505161520 MW-2 
j ^ g - ^ Q u a l ^ t y Cont ro l* 

^.JSkTmsM 
DINGJ!>LIMLT*3» 

^ a e r i o f A ^ r a c y 
^ ^ n s & u m e n t A c c u r a c y 

<o.i <0.2 V 0.02 0 .01 < 0 . 1 <0 .01 

it * (* 

Jr U . -J. y 

5 .1 

0.2 a 

4.8 

0 .01 

4.7 

0 .01 

4.7 

O . l 

4.2 

0 .01 

3 T 3 2 2 3 0 
78 78 80 79 88 100 
92 102 96 94 94 84 

Ca Mo Zn N i Fe Co 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

315" 0.05 0 .05 <0.05 5.82 < <0.05 
10.4 5.19 5.29 5.26 5.22 5.13 

V / ^ If 

<T £ «J * 
» 0.05 
V s Vt r 

0.05 0 .01 0.05 0.05 0.05 

r 0 1 

It ^ 

82 " 

2 
89 

2 
90 

3 
86 

2 
90 

3 
91 

104 104 106 105 104 - 13 

601O> 
f * 

7470. 
mg/L As,Se, Cr, Cd, Pb, Ay Ba, A l , B, Mg, Mo, Zn, N i ; Fe 

0 . 0 8 
4 . 7 

154.5 
9.27 
» i t ^ 

13.10 0.37 
4 . 7 5 
•M «4 

4.76 

0.05 ^ 0.1Q 0.05 

3 
88 
94 

Mn 

0 
4 

113 
93 

Cu,i 

4 
90 
95 

S i 

0 . 0 5 

, 6 
90 
95 

72.0 
5 1 '" » 

— jshot-

0$1 

Hg 
(mg/L) (nlg/L) (mg/£f"(mg/L) (mg/L) 

0.12 
5.14 

0 . 0 5 

2 
88 
103-

< 0 . 0 5 r

r f 

4 . 8 4 -
. ,n.4j ;«:;-»-» !- .5»:, r 

0.05™, 

2 

80 ' 
97 

2 0 * 0 
2 . 5 0 

^ f c j ' j r . - - i h * 

O.lK 

2 Q 
94 
94 i 

JP 

102 I 

•ft 

ISP 
<o.ooi ^ m 

0 . 0 0 4 9 ^ - —JE?*-

0.001-

96 
98 

-£S- & -r-

Co, Mn, Cu; 
io;.OrVmg/L Na', Ca; 2.5 mg/L S i ; 0.005 mg/L Hg. 

' ' j 

Director, Dr. Blair Leftwich 
Director, Dr. Bru'cie McDonell 

DATE 

•1* ? d l f l l n l fe . 

•,::!.T.:^|!)|J|I, 



• f i t . * * f i * | J f t « ^ f r i i 
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1 

Lubbock. Texas.7942̂  

806«794»1296 

FAX 806•794*1298 

J * 

* r J * 

ANALYTICAL RESULTS'FOR 
GCL T« ,5 (*_ , i 
Attention ::>: Annette Montoya;' 
505 Marquette NW, Ste. 1100 
Albuquerque, NM 87102 

y «• 

PAGE 

JTurie 0 1 , 1995 *"* 
R e c e i v i n g D a t e : 0 5 / 2 0 / 9 5 
Sample Type: •• <•• Water 
GPM Charge Code No: LRMON-U-20-300" 
Project Location: Monument; : v 
COC #9764 

Y 

% t 

"5 < 

1 * 

1 of 2 

Prep Date:, 05/27/95 ij 
Analysis- Date:; 05/27/95 .;• 
.Sampling Date:-1 05/16/95 
Sample Condition:; Intact & 
Sample Received by: BL 
Project Name: GPM 

Cool 

EPA 8240 Compounds (ug/L) 

T36318 
9505161440 
• MW-5 

Reporting 
Limit 

Dichlorodifluoromethane 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Tnchlorof luoromethane -
1,1-Dichloroethene 
Iodomethane 
Carbon disulfide 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1— Dichloroethane 
Vinyl acetate 
2-Butanone 

i Chloroform M 

l-,;lTTrichloroethane 
1.2- Dichloroethane " 
Benzene * u t »• 
Carbon Tetrachloride 
1,2-Dichloropropane Ij 
Trichloroethene 
Bromodichloromethane ; 
cisr-1 ;3-Dichloropropene 
4-MethylT-2-pentanone : ,f 
trans-1,3-Dichloropropene 
Toluene }* _ i * 

4 ^ j£2-Trichloroethane 
2-Hexanone' 

'fH 

s ̂ •ralf l l l l^ i l 

• ND 
' ND 

ND 
ND 
ND 
ND 

• ND 
• ND 

ND 
ND 
ND-
ND 
ND 

; ND 
ND 

* ND 
ND 

265 

' ND 
1 - ND 

ND 
ND 

IND 
ND 
ND 
9 

*« ND 
ND 

2 
2 
2 

10 
2 
2 
2 

10 
2 

:. 10 
2 
2 
2 

100 
2 

2 , 
2 
2 
2 
2 "* 
2 
2 

'-•2 • 
100 

2 
. 2 
- 2 

4 



> <•} 

i EPA 8240, Compounds 
(ug/L) 

" T36318 
9505161440 

MW-5 

PAGE 2 of 2 
'it* 

-Reporting 
Limit 

D ibromochloromethane 
« 

Tetrachloroethene 
Chlorobenzene , , 
i-Ethylbenzene ? 

m & p-Xylene 
Bromoform 
Styrene ' 
o-Xylene 
1,1,2;2rTetrachloroethane. 
trans:1> 4-Dichloro-2-butene' 
c i s l,4-Dichloro-2-butene 
1,4-Dxchlorobenzene 

il,3-Dichlorobenzene-: 
1,2-Dichlorobenzene 

i 

i K 

W 

•5 * 
;ffi 

ND 
ND 
UD 
261 
ND 
ND 
ND 
50 
ND 
ND 
ND 
ND 
ND 
ND 

«4 

2 
2 
.2 
2 
2 
2 
2 
2 
2 
10 
10 
4 
4 
4 

SURROGATES 

Dibromofluoromethane 
Toluene-d8 
:4-Bromofluorobenzene 

; % RECOVERY 

95 
92 
91 

*ND = Not Detected 

i METHODS* EPA SW 846-5030; EPA 8240. 
If 

Jt z 

r 

^ irector, D r . , B l a i r Leftwich pff i iSjK 
^i°A|#ik-f |Director r Dr. Bruce^McDonell*I % k 

#/*4 1 H|i I f f 8 ! ' * * 1 * ^% 1, 3 -1 , - / I 

^ . , , , . , „ . w - . i , p | ^ w i i 

**Date 

%3S 

1-1 



mm j- 6701 Aberdeen Avenue; 

Lubbock. Texas 79424 

806»794»1296 

FAX 806«794»1298 ANALYTICAL RESULTS FOR 
GCL j. 
. Attention:,,: Annette Montoya 
505 Marquette NW, Ste. 1100/ 
Albuquerque,: NM • 87102 

June 01, 1995 
Receiving Date: 05/20/95 
Sample. Type: Water v 
GPM Charge Code No: LRMON-U-20-300 
project Location: Monument : 
COC #9764 

t i l ' ' frjKJK. I 

PAGE-1 of 2 

Prep Date:;t C05/27/95 
Analysis Date: 05/27/95 
Sampling Date: 05/16/95 : I 
Sample Condition: Intact & Cool 
Sample Received by: r BL ; > . 
Project Name: GPM ̂ . 

T36319 
9505161520 Reporting 

EPA 8240 Compounds (ug/L) MW-2 '"' Limit 

D ichlorodifluoromethane • " '• : ~i ' ND • ' i ; 1 
Chloromethane - - . - : -- ND 1 
Vinyl chloride -' ' ND " 1 
Bromomethane ND 5 
Chloroethane - - _ -J ND 1 
Trichlorofluoromethane ND 1 
1,1-Dichloroethene / ND 1 - -
Iodomethane -; ND 5 
Carbon disulfide ND M-' 
Methylene chloride ... <•• . ND 5 
trans-1,2-Dichloroethene ND 1 
1,1-Dichloroethane ND • 1 -
Vinyl acetate ND 1 
2-Butanone ND 50 
Chloroform ND - 1 
1,1,1-Trichloroethane. SpS I'v' if3r;;: wfe; ND 1 
1,2-Dichloroethane ND 1 
Benzene ND _/'•;>'. •;;..-\v_i>sH 1 * 
Carbon0 Tetrachloride t , i - - ND v l 
1,2-Dichloropropane y i f * ND t 1 ' 
Trichloroethene ND 1 
Bromodichloromethane ND «l 
cis-1;3-Dichloropropene ND . 1 
4-Methyl-2-pentanone ND 50 -
trans-1,3-Dichloropropene ND 1 . 
Toluene * * ̂  « ND ̂  t:l 

1,1,2-Trichloroethane ». „ jv ^ 4 $ %• 

2-Hexanone •> 1- N̂D 50 x 

for Advanced Environmental Research and Analysii1 



v Project vLocation: T Monument 
Project Name: GPM » •> ^ 

l-i''; 

EPA 8240 Compounds 

T r 

T36319 
9505161520 

HW-2 

PAGE [2 V f , 2 
•Vv 

Reporting 
'Limit 

Dibromochloromethane : 
Tetrachloroethene • 
Chlorobenzene 
Ethylbenzene 
m & p-Xylene s * 
Bromoform ^ 
Styrene 
o-Xylene'.. 
1,1,2,2-Tetrachloroethane,: 
, trans 1, 4-Dichloro-2 -but ene 
c i s 1,4rpichloro-2-butene• 
1, 4-Dichlorobenzene 
1,3-Dichlorobenzene •. : 
1,2-Dichlorobenzene 

ND 
ND 
ND 
ND 
ND 
UD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
2 
2 
2 

SURROGATES % RECOVERY 

D ibromofluoromethane 
Toluene-d8 
.4-Bromofluorobenzene 

94 
92 
92 

*ND = Not Detected 

METHODS: EPA SW 846-5030; EPA-8240. 

Director, Dr. Blair Leftwich, 
Director^ Dr, Bruce McDonell : H i * 

Date 

"1^ t ? 



6701 Aberdeen Avenue 

Lubbock Texas 79424 ' 

806«794»1296 

FAX 806«794«1298 

i ^ ^ N A L Y T I C A F R E S U L T S F O R 

Attention: .Annette Montoya * 1 

' 505 Marquette NW, Suite 1100 , 
Albuquerque NM 87102 Jt 

* * T36318 

tit ? 

* 

| ; juhe0lfl995" 
' * { Receiving Date 05/20/95 

1 Sampling Date 05/16/95 
* Sample Type Water 
I , Sample Condition Intact & Cool 

Sample Received by: BL 
Project Name GPM 
P̂roject Location: Monument 
COC#9764 
Extraction Date: 05/25/95 : ; 

*ND = Not Detected 

2-FluorophenolSURR j ^ v 

Phenol-d6SURR s 

Nrtrobenzene-d5SURR 

2-FluorobiphenylSURR > 

2,4,6-Tnbromophenol SURR 

Terphenyl-d14SURR 

*/o RECOVERY 

I *• 

•l .j^f, 71 

v 76 
f ' 121 

METHODS EPA SW 846-3510, EPA 8270 

* r t - J v ^ M - -̂t ^ 1 ̂ M^Directorf DreBlair Leftwich —INPII— — 

mp™ % 
. « ^D.reclor,DjfBnxceMcDonell X * 4 g S « | & t , ^ 

r a n i» 
EPA 8270 (mg/L) fe vLimrt >*> * MW-5 * * QC RPD } "%EA %IA 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 i t 0 006 49 7 99 Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 v ND 47 9 96 
Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 ND 47 5 0 90 95 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 ND 46.8 94 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 ND 471 94 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 ND 46 8 94 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 ND 45 7 91 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND 52.4 1 105 105 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 ND 48.8 98 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

O.0004 ND 49 4 99 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND 49.6 99 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND 46.5 93 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND 49.2 98 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 ND 49.2 96 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 

00004 ND 49 0 98 

Naphthalene ' 

Acenaphthylene ' -; 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene • 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fIuoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

lndeno[1,2.3-cd]pyrene . 

Dibenz[a.h]anthracene 

Benzo[g.h.i]perylene 00004 ND 53 7 107 : 



:6701:fAberdeen Avenuev 

Lubbock Texas 79424 ; 

806«794«1296 
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ANALYTICAL RESULTS FOR y 

GCL > f * «f< 
Attention: Annette Montoya 
505 Marquette NW, Suite 1100 
Albuquerque, NM 87102 

T36319 

- : * ' 7 , * , 
June 01,1995 - ' 
Receiving Date: 05/20/95 
Sampling Date:, 05/16/95: * . 
Sample Type:. Water > .. .1 •• 
Sample Condition: Intact & Cool: 
Sample Received by: BL 
Project Name: GPM 
Project Location: Monument 
COC#9764 
Extraction Date: 05/25/95 

EPA 8270 (mg/L) Limit sMW-2 QC RPD %EA %IA 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND ,49.7 , 99 Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND 47 9 96 
Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 i ND 47.5 0 90 95 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND -46.8 94 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 I ND' 47.1 94 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

; 0.0004 i : • ' . ND )yC I 46.8 - 94 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 : N D ^ 45.7 91 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 , ND - . 52.4 1 105 105 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 •; , .ND> , 48.8 98 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 I ND 49.4 99 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND . 49.6 99 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND 46.5 93 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 5 ND 49.2 98 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

0.0004 ND 49.2 96 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 

. 0.0004 ND 49 0 98 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene : 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzo[a]pyrene 

|ndeno[1,2,3-cd]pyrene 

Dibenzfa,h]anthracene 

Benzo[g.h.i]perylene 0.0004 t ND 53 7 107 

*ND = Not Detected 

2-Fluorophenol SURR 

PhenoW6SURR 

- Nitrobenzene-d5 SURR , 

2-Fluorobiphenyl SURR 

2,4,6-Tnbromophenol SURR 

TerphenyW14SURR 

:?/o RECOVERY 
f 48 

24 
52 
61 

T 46 
127 

METHODS: EPA SW 846-3510; EPA 8270. 

M3 

J < - * J %>~ 

~ Director̂  DfrBlair Leftwich 

* Director DrBroce McDonell 

DATE 

^ * ?t i^^^boratojy^tbF Advanced Environmental Research and Analysis 



Lubbock;Texas79424 * 

806«794»1296 

FAX 806>794» 1298 
i 
i 1 

* - <• 
. ANALYTICAL RESULTS; FOR 
GCL 
Attention:' Annette Montoya, 
505 Marquette;NW* <: Suite 1300 
Albuquerque;- NM 87102 :v- j 

June: 13,: 1995 
Receiving Date: ¥05/20/95 
Sample Type: Water 
GPM Charge Code:No: - LRMON-U-20-300 
Project Location;Monument 

if- t 

Extraction Date: 05/23/95 
Analysis Date: 06/09/95 
Sampling Date: 05/16/95 
Sample Condition: Intact & Cool 
Sample Received by: BL 
Project Name: GPM 
COC #9764 

TA# FIELD CODE 

TOTAL AEROBIC 
: HETEROTROPHIC 
PLATE COUNT 
- cfu/mL 

,TOTAL HYDROCARBON 
UTILIZING BACTERIA 

cfu/mL 

T36318 
T36319 

9505161440 
9505161520 

MW-5 
MW-2 

1.55E+06 
3.40E+05 

2.45E+04 
2.80E+04 

i t s f 

Director, ;Dr; Bla ir Leftwich 
Director> ..Dri Bruce McDonell 

DATE 
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i ;6701 Aberdeen Avenueppf :^ *• & v ^ m f • y f : • A : t ' 

; | lubbock," Texas 79424 - •• 

• 1B06«794»1296 

•: FAX806«794»1298 : ' : 

ANALYTICAL RESULTS FOR 
GCL " ; ! f- • .: 
Attention: Annette Montoya ; 

505;Marquette-NW, Suite 1300 
Albuquerque, NM 87102 

June 13, 1995 t V/^r-:i :,;_ .-
Receiving Date: 05/20/95 — 7%' r: '. 
Sample Type: Water .. -\ • ?' • : 
GPM Charge Code No: LRMON-20-300 t: 
Project Location: Monument Booster Station 
COC #9764 -

TA# FIELD:CODE 

;Extraction Date: :05/23/95 
.Analysis Date: i. 05/23/95 
Sampling Datei: ; 05/16/95 
Sample Condition::Intact & Cool 
Sample Received by: BL 
; Project Name:: Monument Booster 

Station 

2-methylnaphthalene/ 
1-methylnaphthalene 

(mg/L) 

T36318 
T36319 
OC 

9505161440 MW-5 
9505161520 MW--2 
Quality Control: 

ND 
ND 
49.2 

Reporting Limit. 

RPD 
% Extraction Accuracy 
%• Instrument Accuracy 

ND = Not Detected 

METHODS: EPA SW 846-8270, 3510. 

0.001 

0 
90 
98 

Director, Dr. B l a i r Leftwich 
Director, Dr. Bruce McDonell 

DATÊ  

*5 f * • V w ^ I J " ' t^Ajiboratory for Advanced Environmental Research and Analysis1!'' r , ~< V 



GCL 

Environmental Science 
and Engineering 

A BDM International Company 

lEOWfElflii (Twos -

jjkAlbuquerque 
^05 Marquette NW, Ste. 1100 
Albuquerque, NM 87102 
(505) 842-0001 
FAX: (505) 842 0595 

• Mid Atlantic Region 
4221 Forbes Blvd., Ste. 240 
Lanham, MD 20706-4325 
(301)459-9677 
FAX: (301) 459-3064 

• NASA-WSTF 
PO Drawer MM 
Las Cruces, NM 88004 
(505) 524-5353 
FAX: (505) 524-5315 

N2 9764 

Chain of Custody 
Date / £ ' e t S Page [ Ol f 

Lab Name 
Address 

TRACE ANALYSIS 
6701 ABERDEENE AVENUE 
LUBBOCK, TEXAS 79424 

Tf l l sphnrm ( 8 0 6 ) 7 9 4 - 1 2 9 6 

Samplers (SIGNATURES) 

Sample Number Matrix location 

V 2 

i i 
O ID 

l i 
I " 

Analysis Request 

? 

i 
E -

P 
n 
I 
M 

| | 

l l 

<x. 

.1 *** 
V 

1 
C2 

Jill. 
1 

Project Information 

Project Director ^ / W ^ A W -

Sample Receipt 

Total No. of Containers 

Chain of Custody Seals 
72 

Relinquished By 

(Signature)* 

1 Name 

(Time) 

Relinquished By 

Signature) (Time) 

Relinquished By 

(Signature) (Time) 

Charge Code No. xirr&36^. Rec'd Good Condition/Cold 

Shipping ID. No. , /d^p^-u-xc- Conforms to Record 

(Printed Name) (Oate) (Printed Name), (Date) (Printed Name) (Date) 

Company) (Cjipipany) 

Lab No. Received By 

Soeciallnstrudiohs/Comments: T0\<\ /Jfefefc; fc M , A i , Q>>& 

(Signature) 

Received By 

(Signature) 

leceiyed By (Labojatorv). „ 3. 

[Signature' 

(Printed Nan* (Printed Name' t m e ^ / ' (Date) 

ature) , (Time) 

(Printed Name) 

Ompany) (Company) (Laboratory) 

(Date) 

I f f 

Distribution: White, Canary-Laboratory • Pink, GCL 
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Appendix D 

Survey Plat 



PLANT COORDINATES AND ELEVATIONS 

WELL NO. COORDINATES ELEVATION LOC. OF ELEVATION 

MW #1 S 3+27 E 1+76 3588.85 
3591.15 

TOP OF PLATE N. SIDE 
TOP OF PIPE N. EDGE 

MW #1D S 3+21 E 1+76 3589.06 
3591.31 

TOP OF ALU. CAP. N. SIDE 
TOP OF PIPE N. EDGE 

MW #2 N 0+65 W 0+60 3594.13 
3596.30 

TOP OF PLATE N. SIDE 
TOP OF PIPE N. EDGE 

MW #3 S 7+69 E 4+87 3581.46 
3583.86 

TOP OF ALU. CAP N. SIDE 
TOP OF PIPE N. EDGE 

MW #4 S 6+78 E 2+07 3586.10 
3588.77 

TOP OF ALU. CAP N. SIDE 
TOP OF PIPE N. EDGE 

MW #5 S 4+80 E 0+29 3589.62 
3592.16 

TOP OF ALU. CAP N. SIDE 
TOP OF PIPE N. EDGE 

MW #7 S 2+42 E 4+72 3587.37 GROUND 

S 4+08 E 1+66 NE COR. CONTAINMENT WALL 

NOTE: BENCH MARK ELEV. = 3588.26 AT 3 1/2" LP. 
W/3" BRASS PLATE AT S 3+20 E 2+00 

O MW #2 

O SO+00 E2+00 

OSB #7 

jjJJJJ |] _ D@OS3+20 E2+00 

O NW #5 

O MW #4 

O MW #3 

300 300 600 
=4 

SCALE: 1"=300' 

I HEREBY CERTIFY THAT THjS^PLAf' WAS PREPARED 
FROM FIELD NOTES OF.AN ACTUAL SURVEY AND 
MEETS OR EXCEEDS AH, REQUIREMENTS. FOR LAND 
SURVEYS AS SPECIFIED. pY THIS STATE*.' 

JOHN W. WEST,' v ' ',N.M. P.E, & P.S/ 
y TEXAS P.LS. 

RONALD J. EIDSON, -'i.HM. LS. 
TESSAS P.LS. 

GARY G. EIDSON. N.M. LS, IT * 
TEXAS . fJ,LSv ; ' ' J ' . 

No/ 676 
Ho. Ajh38 
NOfT3239 
N&~'1883 

X W 12641 
No. 4735 

JOHN W. WEST ENGINEERING COMPANY 
CONSULTING ENGINEERS * SURVEYORS -HOBBS, NEW MEXICO 

GEOSCIENCE CONSULTANTS Ltd. 

LOCATION OF MONITOR WELLS AND SOIL BORINGS 
AT THE GPM CORP. MONUMENT BOOSTER STATION 

IN SECTION 33, TOWNSHIP 19 SOUTH, RANGE 37 EAST 
N.M.P.M., LEA COUNTY, NEW MEXICO. 

Survey Dote: 6 /1 /95 

W.O. Number: 95 -11-0861 
Dote: 6 /17 /95 |DISK: JLP#130 

Sheet 1 of 1 Sheets 

Drawn By: JAMES L PRESLEY 

GEO0861 \ 
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Appendix E 

Photographic Documentation 



View facing west showing well completion operations for monitoring well MW-ID 
located adjacent (6 feet north) to monitoring well MW-1. 

View facing northeast showing wellpad completion operations for MW-ID. 

A BDM International Company 





View lacing northwest showing Monument Booster Station (background) and drilling operations for 
monitoring well MW-4 located approximately 350 feet south of monitoring well MW-1. 

View facing east-northeast showing well completion operations for monitoring 
well MW-5 located approximately 200 feet southwest of monitoring well MW-1. 

A BDM International Company 





Office Locations 

UNITED S T A T E S 

Montgomery, Alabama 

Huntsville, Alabama 

Phoenix, Arizona 

Tucson, Arizona 

Redlands, California 

Monterey, California 

Denver, Colorado 

Colorado Springs, Colorado 

Washington, D.C. 

Panama City, Florida 

Pensacola, Florida 

Fort Benning, Georgia 

Chicago, Illinois 

Des Moines, Iowa 

Fort Knox, Kentucky 

Louisville, Kentucky 

Gaithersburg, Maryland 

Germantown, Maryland 

Lanham, Maryland 

Boston, Massachusetts 

Dearborn, Michigan 

Helena, Montana 

Las Vegas, Nevada 

Albuquerque, New Mexico 

Las Cruces, New Mexico 

Dayton, Ohio 

Bartlesville, Oklahoma 

Pittsburgh, Pennsylvania 

N. Augusta, South Carolina 

Corpus Christi, Texas 

San Antonio, Texas 

Salt Lake City, Utah 

Seattle, Washington 

Richland, Washington 

Morgantown, West Virginia 

San Juan, Puerto Rico 

INTERNATIONAL 

Brazil 

Egypt 
Germany 

Oman 

Mexico 

Saudi Arabia 

Turkey 

G C L 

Environmental Science 
and Engineering 

A BDM International Company 

FOR MORE INFORMATION, CALL 1-800-563-0014 


